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Dinner-Pail Dollars 


ONE of the great worries of the people of this 
country has been that with annually mounting 
public debt we would eventually be forced to 
an era of monetary inflation through the issu- 
ance of printing press dollars. Paying for dead 
horses is seldom, if ever, pleasant. 


We have thought of another and better 
kind of printing press dollars—dollars that 
deal in future living rather than past expendi- 
tures—dollars that are much better than rubber 
because they stretch farther—dollars that will 
stretch in beneficial influence from one end 
of the country to the other—dinner-pail dollars. 


These dinner-pail dollars are but the 
tokens of the employment that filters down from 
manufacturing plant to the mine, the farm, the 
forest and to transportation when public utili- 
ties expand their construction budgets. 


The preliminary budgets for 1940 electric 
utility construction as printed in our January 
13 issue total $605,000,000, the largest since 
1930 and an increase of one-third over last 
year. Since these figures were reported there 
have been one or two cases in which the budget 
has been temporarily deferred awaiting more 
favorable financing. In all other cases the ex- 
penditures are going forward either as origi- 
nally planned or in larger amount. 





This expenditure of more than 600 million 
dollars will have a lucrative effect upon the 
American basic economy, for it will give em- 
ployment to men in construction, in manufac- 
ture, in transportation, in mines, in forests and 
on farms. These dinner-pail dollars the utili- 
ties spend will turn over many, many times. 


Nor is that all. These dinner-pail dollars 
will enable families to buy automobiles, homes, 
furniture and other conveniences. They will pro- 
vide needed medical attention, education, vaca- 
tions, pleasures. They will provide the necessi- 
ties of life in the American way without recourse 
to relief. 


Thus the beneficial effects of these dinner- 
pail dollars — employment dollars — will find 
their way into the professions, retailing, other 
manufacturing, schools and infinite varieties of 
health and happiness. 


To commemorate this increased utility 
spending, the effects of which on our national 
economy will be detailed in our June 1 con- 
vention number, ELECTRICAL WoRLD is taking 
off the press this week the first series of Dinner- 


Pail Dollars. 
We will be glad to send a Dinner-Pail 


Dollar without charge to any one who cares 
to write for one. 












ECONOMY in design and construc- 
tion, coupled with maximum service- 
ability and functional efficiency, was 
the basic consideration in lighting 
the drafting room of the new engi- 
neering office building of the Pull- 
man-Standard Car Manufacturing 
Company at Pullman, Ill. The de- 
sign which fulfilled these require- 
ments differs from what has been 
accepted practice for drafting room 
lighting. 

To provide high-grade lighting for 
drafting rooms it has been accepted 
practice that the best results are ob- 
tained from a flat and continuous 
ceiling, free of beams or other ob- 
structions such as pipes or air ducts. 
Our belief, however, that large, flat 
ceilings are objectionable was fully 
substantiated by investigations of a 
number of industrial drafting rooms. 
With 40 ft.-candles on the working 
plane, the brightness effect and the 
glare resulting from low angles of 
vision on distant ceiling points were 
justly considered objectionable. At 50 
ft.-candles the condition was decidedly 
bad, as demonstrated by the fact that 
in drafting rooms so lighted prac- 
tically all draftsmen were wearing 
eyeshades, even though the quality 
of light on the boards was excellent. 


Liability Becomes Asset 


In contrast with this there is the 
recently relighted fifteen-year-old 
drafting room of the Philadelphia 
Electric Company, where the ceiling 
is of the plastered beam-and-girder 
construction. The completed job pro- 
vides an average intensity of 25 ft.- 
candles and the beam-and-girder ceil- 
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— Indirect 


ing has proved a decided asset rather 
than a liability, eliminating in large 
part the effect of excessive brightness 
and glare. 

As a result of this general investi- 
gation, it was concluded that the best 
ceiling arrangement for the Pullman 
drafting room would be one with a 
form of deep beam-and-girder con- 
struction specifically designed to se- 
cure the best possible lighting. The 
final design was a hung plastered 
ceiling with a system of parallel bar- 
riers transverse to the line of vision. 

By increasing the thickness of the 
barriers beyond that required solely 
for lighting purposes it was possible 
to effect very material savings in the 
building cost by using alternate bar- 
riers to house the I-beams supporting 
the roof structure and the air ducts 
for the treated-air system. The bar- 
riers are spaced 11 ft. 6 in. apart and 
are 1 ft. 7 in. thick by 1 ft. 9 in. 
deep. The ceiling proper is 11 ft. 
9 in. from the floor. 

The lighting units are Silvray Por- 
celite No. 1700 with 500-watt sil- 
vered-bowl lamps. Fixtures are lo- 
cated longitudinally between the bar- 
riers on 9-ft. centers and are hung 
with the top of the pans 10 in. below 
the bottom of the barriers. 

There is an absolute shadowless 
and glare-free lighting of 36 ft.-can- 
dles average and the barriers not only 
have eliminated completely the ceil- 
ing glare resulting from artificial 
lighting but also that resulting from 
the windows in the daytime normally 
reflected across the ceiling. 

The bottoms of the beams, though 
painted the same as the ceiling, have 
the appearance of a soft, aluminum 





Drafting Room Lighting Design 
Employs Ceiling Barriers 


Solution of drafting room lighting problem is departure from common 
practice— Deep beam-and-girder construction projecting below ceiling 
fixtures furnish 36 foot-candles of glare-free 


lighting 


R. W. WILBRAHAM. Chief Electrical Engineer, United Engineers & Constructors, Inc., Philadelphia 





finish, giving a graduated grating 
effect that is pleasing and greatly 
reduces the apparent brightness. 

As an integral part of the lighting 
problem, the paints selected for the 
ceiling and side walls were those re- 
sulting from the research work by 
the lighting service section and the 
engineering department of the Phila- 
delphia Electric Company. They have 
high reflection factors, are soft and 
give a most comfortable and restful 
appearance. The ceiling paint is an 
“off-white,” having a reflection factor 
of 85 per cent. It is tinted just 
enough to avoid the dazzling white 
appearance. The side wall paint is a 
postcard buff with a reflection factor 
of 65 per cent. 


Paint Characteristics 


These paints are made up of a base 
according to Federal Bureau of 
Standards Specification TT-P 5la (30 
per cent Titanium Dioxide pigment, 
white) eggshell dead flat finish, 
tinted in pastel shades for the ceil- 
ing and side walls with the follow- 
ing pigments: 

Cream ceiling paint (reflection factor, 85 
per cent) 

4 6 grams of chrome yellow of a con- 
centration equal to Howells queen 
medium yellow 

5 6 grams of raw sienna of a concen- 
tration equal to Howells raw 


sienna 
Light buff wall paint (reflection factor, 
65 per cent) 
9 grams of chrome yellow (similar 
to above) 
198 8 grams of*raw sienna (similar to 
above) 


58.2 grams of raw umber of a concen- 
tration equivalent to Howells red 
seal 


[Continued on page 134] 
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“LONGITUDINAL SECTION 










Pent House 











TRANSVERSE SECTION | 


HUNG PLASTERED CEILING DESIGN employs parallel barriers across line of vision. Ceiling proper is 11 ft. 9 in. from floor. 


Material savings in building costs were effected by using alternate barriers to house I-beams supporting roof and air 
ducts for treated-air system 





DRAFTING ROOM is provided with 36 ft.candles of glare-free lighting. Indirect fixtures use 500-watt silvered-bowl lamps and are 
located longitudinally between the barriers on 9-ft. centers 
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Photo-Electric Potentiometer 
Is Versatile Performer 


In addition to laboratory uses for temperature measurements, instrument 
proves helpful in checking pole resistances, cable sheath deterioration, 
cable and vault temperatures and in making lighting distribution curves 





IN MAKING field tests utilities are 
often handicapped by limitations in 
sensitivities of the instrument used. 
To withstand field service, the instru- 
ment must be sturdy, thus ruling out 
laboratory instruments, for sturdiness 
usually requires a sacrifice of sensi- 
tivity and also of accuracy. 


An Eastern utility has found an ex- 
ception to this rule in the photo-elec- 
tric potentiometer. In addition to 
using it in the laboratory with ther- 
mocouples to measure minute changes 
in temperature, the research depart- 
ment has adapted it to such distinctive 
utility applications as (1) determin- 





SCREEN-GRID TUBE provides plate current for balancing and gives amplification 


vty Pentode control tube 

vite, vfs Photo-tubes 

vta Rectifier tube 

vts, vfe Voltage regulator tubes 

L, Ce, Ce Filter 

Rs,C1 Damping circuit 

Ri Standard resistor for voltage measure- 
ment 

Ro, Rs Standard resistors for current measure- 
ment 

Rs Compensating shunt resistor 

Re Load resistor for voltage regulation 

Ra Screen grid resistor 

Rs Photo-tube protective resistor 

fh Terminals for input 

te Terminals for external meters, recorder, 
etc.—otherwise shorted 

ts Power source 

Is Light source 

p Prism 

gal Mirror galvanometer 

ma Indicating milliammeter calibrated in 
terms of the input 
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$, $,$ Filament secondaries 

t Power transformer 

Instrument combines simple potentiometer 
circuit with photo-electric and electronic 
balancing system. Permanent magnet mov- 
able coil type galvanometer is arranged to 
deflect a beam of light coming to a focus 
at the apex of the prism, causing a differen- 
tial change in illumination of photo tubes 
vt, and vt; Photo tubes are in bridge cir- 
cuit connected to grid of vacuum tube exert- 
ing control over indicating current. Upon 
deflection of galvanometer, this mechanism 
causes a readjustment of indicating current 
to proper value for potentiometric balance. 
Thus any tendency of galvanometer to drift 
is counteracted by flow of off-balance cur- 
rent exerting a torque to reposition it. 


ing the completed drying-out time of 
substation power transformers; (2) 
measuring the resistance of telephone 
poles of different types during all 
kinds of weather through telemetering 
from the laboratory; (3) locating the 
presence of electrolysis causing cable 
sheath deterioration in various locali- 
ties served by the company; (4) 
checking the amount of lag between 
high load and cable temperature in 
order to co-ordinate these factors for 
greatest economy; (5) obtaining a 
comparison of relative efficiencies of 
street lamp fixtures by making distri- 
bution curves in combination with a 
photronic cell; (6) recording noise 
measurements. 


Pole Resistances Compared 


In conjunction with the telephone 
company, the research department is 
conducting a twelve-month test on 
telephone poles of cedar, chestnut and 
pine, the object being to predict more 
accurately the relative safety of differ- 
ent types and ages of poles. The po- 
tentiometer allows it to make tests of 
electrical resistance on twelve poles in 
various parts of the city and to obtain 
practically instantaneous readings, so 
that accurate comparative records 
are secured under such conditions as 
heavy rain, excessive moisture, snow, 
sleet and hail storms. 

Each pole is wired so that all leads 
enter the laboratory at one point, 
where periodic readings may be taken 
simply by plugging the proper leads 
from the pole to be tested into the 
potentiometer. Electrodes are formed 
about 6 ft. from the bottom of the 
pole, as well as 20 ft. higher, by a 
row of 2-in. nails around the pole’s 
circumference. Wire is wrapped 
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around the nails to form a complete 
connection. Formerly these tests were 
made in the field with a portable 
ohmmeter having a range of 2,000 
megohms, but it has been found more 
convenient and economical from an 
operating standpoint to make the 
tests with the photo-electric poten- 
tiometer. Because of the high resist- 
ance of the poles, plus the fact that a 
50-volt limit has been established by 
the telephone company for safety, the 
current flow is limited to a fraction 
of a micro-ampere. 


Sheath Deterioration Checked 


The research department estimates 
that cable sheaths will deteriorate in 
less than a year’s time under abnor- 
mal soil conditions causing electro- 
lysis. In some sections of the city coal 
piles cause high soil acidity; lime- 
stone deposits in other sections cause 
high alkalinity. 

The photo-electric potentiometer 
is used in the field together with a 
small a.c. converter and a recording 
voltmeter. After a series of voltage 
measurements have been made aver- 
age values of the voltage drops are 
obtained in the laboratory with a 
planimeter. Knowing the resistance of 
the length of cable under test, as well 
as the average voltage drop along 
that length, the average current 
caused by electrolysis is easily cal- 
culated. When a noticeable difference 
is obtained in readings from two con- 
secutive manholes the stray current is 
assumed to be caused by electrolysis. 
If it is found that electrolysis is high 
in any particular area corrective 
measures are taken to reduce cable 
loss; excess moisture in manholes may 
be pumped out, cable bonding may 
be required, or neutralizing agents 
may be added to the water in the 
manholes. 


Cable Temperature Observed 


While the potentiometric method 
of testing for electrolysis has been 
used by the utility only for a short 
time, it is believed the instrument will 
prove a good investment through re- 
duction in cable loss alone. The poten- 
tiometer is particularly adapted to 
this work because of its accuracy on 
small currents and its sensitivity to 
varying voltage drops. Polarization 
of the electrodes used for test is less 
troublesome due to the zero current 
at balance. 


[Continued on page 64] 
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FOR FIELD WORK, potentiometer is used in portable oak case with carrying handle 


As used by the utility, the instrument has eleven voltage and seven current ranges, as com- 
pared with two for the standard model. Resistors for the extra ranges are built inside the 
instrument and connected to rotary-type selector switch on front panel, which is also 
equipped with toggle switch to change from voltage to current measurements. Designed 
for use on 115 volts, 60 cycles, the unit has extra binding posts for operation on separate 
d.c. battery. Standard 10-ohm galvanometer is used for current measurements, |,000-ohm 
model for voltage measurements. Sensitivities are 2 x 10° amp. and 10° volt, respectively. 





POTENTIOMETER LEADS are clamped on cable sheath for electrolysis tests. Field 
equipment includes small a.c. converter and recording voltmeter in addition to photo- 


electric potentiometer. Appreciable savings in reduced cable loss have resulted from 
use of the method 
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Heaters Prevent Condensation 






on Hydro Station Generators 


Space heaters guard against deterioration of insulation and laminations 


during extended shutdowns—Temperature is maintained above dew point 


and air circulation is regulated to contribute to prolonged life of coils 


]. ELMER HOUSLEY, Superintendent of Power, Aluminum Company of America, Alcoa, Tenn. 





AT THREE hydro-electric power 
stations located in the Southeast nine 
vertical shaft generators, ranging in 
size from 20,000 kva. to 45,000 kva., 
were subject to the adverse condition 
which results from the condensation 
of moisture on the stator and rotor 
parts. This condition is general in 
many parts of the country and may 
result in rapid deterioration of elec- 
trical equipment. The cure for this 
trouble was found by installing space 
heaters totaling 5 kw. to 12 kw. just 
below the windings of the genera- 
tors. Other operating details are 
described which assist in prevent- 
ing damage to equipment from this 


cause. 





Hydro-electric units are often shut 
down for a period of time, the extent 
of which depends on load schedules 
and availability of water. During the 
dry season shut-down periods may 
extend over several weeks. Gener- 
ator windings can be damaged easily 
by the condensation of moisture on 
the iron and coils of the generator 
when the temperature of the parts is 
below the dew point. 

Hydro-electric plants are often 
located in river valleys or gorges 
where humidity is normally higher 
than in other areas. The nights are 
usually cooler and the days some- 
what warmer than are found in the 
surrounding, more open country. 





Consequently an atmospheric condi- 
tion arises which is conducive to the 
condensation of moisture on elec- 
trical equipment. 


What Happens 


A generator contains a relatively 
large amount of metal and after a 
shut-down appreciable time is 
required for the metal to be reheated 
to the temperature of the surround- 
ing air. The metal parts remain at 
the dew point for a considerable 
period of time after the station is 
flooded with warm, moist air, thus 
causing condensation of moisture in 
much the same way as does a glass 
of ice water on a warm summer day. 


TWENTY-FOUR 500-watt heaters for each of two 25,000-kva. generators at Santeetlah power house. Left—Units placed directly 


below alternator air entrances. Right—Opening in wall of air duct is uncovered when damper is in upper position. Air from within 


the power house is admitted for recirculation in cold weather 















This moisture creates an undesir- 
able situation in several ways. Mois- 
ture may be absorbed by the insula- 
tion where it both reduces the di- 
electric strength of the insulation and 
hastens the oxidation of the insulat- 
ing materials. Fungus growth or 
mildew may appear if the shut-down 
covers an extended period. The 
moisture penetrates the space between 
the laminations and injures the pro- 
tective coating of varnish between 
the steel sheets so that rust may 
form later. If the condition is 
severe the final result will be to 
loosen the laminations and increase 
the iron loss of the generator. 

Any important temperature differ- 
ence between the shut-down period 
and the operating period should be 
avoided because the contraction and 
expansion of the metal in the coils 
puts a strain on the relatively brittle 
insulating material. Repeated ex- 
pansion and contraction over a long 
period of time will undoubtedly 
shorten the life of the insulation. It 
appears desirable, therefore, to limit 
this temperature differential. 


Corrective Measures Effective 


Corrective measures consist of 
maintaining the temperature of the 
generator so that there will be no 
sudden rise or fall of the relative tem- 
perature of the generator and the 
surrounding air. The first step is 
to maintain the indoor temperature 


generator. Two doors are shown open. 


of the power house at as nearly con- 
stant temperature as possible. This 
may be done by closing a number 
of windows or ducts, so that when 
the outside temperature drops appre- 
ciably the cold air will not flow over 
nor through the generator which is 
shut down. Sufficient air must be 
supplied for any generators which 
remain in operation. When any unit 
is shut down forced air-circulating 
devices should be shut down. If air 
circulates naturally through the idle 
equipment this circulation should be 
restricted by covering the openings. 
If the closed system of ventilation 
is used on the generator all open- 
ings should be closed and the water- 
cooling and air-circulating systems 
shut down in order to retain the 
stored heat in the metal of the gen- 
erator for as long a period as pos- 
sible. 

If all the units in the power house 
are shut down and no heating sys- 
tem is available it becomes necessary 
to consider ways and means of sup- 
plying artificial heat to each gen- 
erator. The necessary heat may be 
supplied simply and economically by 
the installation of space heaters in 


_ the turbine wheel pits just below the 


stator coils. Since the object of the 
heaters is to maintain the tempera- 
ture of the generator parts above the 
dew point some experimentation will 
be necessary, because each generator 
may present a different problem of 
providing for the escape of hot air. 


HEATERS at Chevah located behind access doors. Left—Four 1,250-watt space heaters located behind access doors of each 20,000-kva. 
Right—Dampers in position to discharge heated air to outside when generators are oper- 
ating. Dotted lines show position of dampers to close passage to outdoor air and permit heated air to enter power house. 


different 
amounts of radiating surface and the 
temperature of the power house may 
be subject to a wide variation, de- 
pending on the climate and the 
operating schedules. 


Generators may have 


Artificial Heat Requirements 


At one location a storage plant 
was shut down during the winter 
months and there was a minimum 
average temperature in the order of 
30 deg. F. In this plant space heat- 
ers with a total of 12 kw. were in- 
stalled under each of two generators. 
These heaters were supplied from 
station auxiliary power at 440 volts 
by grouping two 500-watt, 220-volt 
space heaters across the supply cir- 
cuit. Each generator was a 25,000- 
kva. unit which operated at a speed 
of 450 r.p.m. The heaters were 
turned on as soon as a unit was shut 
down and came to rest. While the 
unit was operating cool air was sup- 
plied through a duct from the out- 
side. A damper located in this 
intake was closed immediately follow- 
ing the shut-down. There was a 
considerable loss of hot air because 
the openings in the frame could not 
be sealed readily. The proper num- 
ber of heaters was determined by 
making, first, a temporary installa- 
tion of 10 kw. capacity for each unit 
and adding heaters until a minimum 
temperature of 70 deg. F. could be 
maintained in the stator laminations. 












SPACE HEATERS mounted horizontally at Calderwood plant. Twenty-four 500-watt 
space heaters for each of three 45,000-kva, generators 


A similar method was adopted for 
the two other power houses. One 
contained four 20,000-kva. units 
which operated at a speed of 1714 
r.p.m. Space heaters totaling 5 kw. 
were installed under each generator. 
The ventilation plan for the genera- 
tors in this power house included a 
fan and duct line which removed the 
hot air from the generator to the out- 
side of the power house during the 
summer season. Normally cool air 
was admitted to the power house 
through windows in one side wall 
and two end walls. The air was 
then drawn into an opening at the 
top of the rotor and at the bottom 
through the wheel pit. When the 
generator was shut down the duct 
line to the outside was closed to pre- 
vent natural circulation cooling and 
the heaters were turned on. 


Reduces Strain on Insulation 


The third power house had gen- 
erators of still larger dimensions and 
space heaters totaling 12 kw. were 
supplied for heating each generator. 
In this power house the generators 
were cooled during operation by 
circulation of air taken from the 
basement and discharged through the 
unit into the generator room. Cold 
air was admitted to the basement 
through adjustable louvers. When 
a unit was shut down there was no 
circulation of cold air through the 
generator. 

Heaters perform the additional 
function of keeping the coils in pli- 
able condition so that in case a gen- 
erator must be thrown on the line 
at somewhere between one-half and 
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three-fourths load there will be no 
particular strain thrown on the cold 
and brittle insulating material of 
the coils. Megger tests indicate that 
coils do not absorb any appreciable 
amount of moisture at a temperature 
of 70 deg. F. or above. There is 
little danger of steam being generated 





within the insulating material to 
form an air pocket and permit 
corona to break down the insulation 
surrounding the void. 


Also in Battery Rooms 


At the plants referred to a similar 
installation of heaters, except for the 
addition of thermostatic control, has 
been installed in the battery rooms 
wherever they are subject to wide 
variation in temperatures. The same 
plan has been applied to the outdoor 
metering equipment and_ switch- 
operating mechanisms which are 
housed in steel cubicles. In the 
case of the switch-operating mech- 
anisms the thermostatic controls are 
dispensed with and 500-watt heaters 
have been found sufficient for preven- 
tion of condensation in cubicles. 

In the case of the oil storage tanks 
moisture has been prevented from 
reaching the interior of these tanks 
by the installation of a _ breather 
filled with 20 lb. of Grade A 4-8 mesh 
activated alumina. The same breath- 
er has been applied to all transform- 
ers which require breathers. 


SC 


Photo-Electric Potentiometer 
Is Versatile Performer 


[Continued from page 61] 


The cable research department em- 
ploys the photo-electric potentiome- 
ter as a check on cable temperature 
rise, in conjunction with simultaneous 
current measurements from switch- 
board ammeters in the station. By co- 
ordinating the temperature rise and 
load measurements it has been found 
that some cables may safely carry 20 
per cent more load than was allowed 
previously. 

New. cables were installed in a se- 
lected zone and a permanent measur- 
ing installation was made by solder- 
ing thermocouples on the cables at 
measured points along the line. Thus, 
cable sheath temperatures may be 
checked readily for various loads. 
This check on the lag between high 
load and high sheath temperature 
often obviates the need for more ex- 
pensive cable. 


Lighting Distribution Curves 


Recently, when this utility contem- 
plated replacing street lamp fixtures, 
the photo-electric potentiometer was 
used to obtain a measure of the rela- 


tive efficiencies of different types of 
fixtures. Used as an amplifier for the 
photronic cell, the potentiometer indi- 
cated light intensities under the fix- 
tures tested for distribution curves 
calibrated in foot-candles. Readings 
were obtained from the surface of the 
street, as well as toward the fixtures 
as they would be seen by the drivers 
of motor vehicles. 

To obtain a comprehensive study 
of the ventilation in transformer 
vaults ten thermocouples were in- 
stalled, together with a rotary switch 
driven by a synchronous motor. Dur- 
ing a fifteen-minute interval the ten 
thermocouples successively were con- 
nected to the potentiometer and a 
record made of the temperatures in 
ten different locations in the vault. 
This study, made over a period of 
days, together with a recording of the 
load in the vault, gave a good indica- 
tion of what the temperature rise of 
the transformer would be and also 
offered good data for future vault 
design. For the cold junction com- 
pensation a quart thermos bottle filled 
with cracked ice was used. 

The instrument is manufactured by 
the Weston Electrical Instrument 
Corporation. 
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Engineers Comment on 
Steam Station Cost Survey 


Dissent and accord divide the reactions to conclusions 
drawn in the “Electrical World's” Fourth Steam Station 
Cost Survey based on 1938 operating and investment data 





FOLLOWING are letters which have been received from readers who 
studied the Fourth Steam Station Cost Survey published in the Decem- 


ber 2, 1939, issue of ELEcTRICAL WORLD. 


They are presented in the 


interest of complete impartiality so that others may be guided in their 
own conclusions drawn from the extensive data given in the survey 
for the 56 representative generating stations. 





Prefers No Conclusions 


To the Editor of Exvectrica. Wor.p: 


After studying your steam station cost 
survey to a certain extent, I am inclined 
to believe that the article accompanying 
the survey generalized too much. Each 
individual power plant must be designed 
to meet certain specific conditions which 
may be entirely different from those of a 
plant of similar size in a different locality. 

As an instance, one paragraph reads in 
part: “Skepticism about the over-all bene- 
fits from high boiler pressures appears also 
to be well founded in that the heat con- 
sumption per kilowatt-hour is hardly much 
better than for the more moderate pres- 
sures and temperatures. Actual loading 
seems to offset the theoretical gains.” Then 
further on we find: “Plants employing 
boiler pressures in the 1,200- to 1,450-lb. 
class show in actual performance some 5 
or 6 per cent better thermal economy than 
the average of those in the 600- to 900-Ib. 


class.” 
Savings 


Not only are the conclusions drawn in- 
consistent with the facts, but the general- 
ization is not accurate. A 5 to 6 per cent 
saving in thermal economy means on the 
average 600 to 900 B.t.u. per kilowatt-hour 
better heat consumption. This saving ap- 
plied to a 250,000,000-kw.-hr. per year gen- 
eration and a fuel cost of 15 cents per 
million B.t.u. represents an annual fuel 
saving of about $30,000. When averaging 
the unit investment costs of the 600-lb.- 
900-lb. stations and comparing them with 
the average unit costs of the 1,200-lb. to 
1,450-lb. stations, it is found that there is 
very little difference between them; $2 
per kilowatt is a top figure that could be 
given to the lower pressure plants as 
their advantage. 


On a 50,000-kw. plant $2 per kilowatt 
would mean $100,000 more in investment, 
and if taken at 15 per cent, the extra 
annual fixed charges would amount to 
$15,000, leaving a net saving of $15,000 
per year. This indicates a 15 per cent net 
return on the added investment, which 
seems to me to be a good business risk. 
It is our contention that a 1,200-Ib. plant 
does not have to cost $2 per kilowatt more 
than does an 800-lb. plant. Studies we 
have made indicate $1.50 to be more nearly 
the top figure. As to other operating costs, 
besides fuel, these very definitely need be 
no higher. 

There is another point to consider in this 
regard, and that is the fact that most of 
the 1,200-lb.-1,400-lb. stations are super- 
posed on existing stations, and in most 
cases the latter are of old design and 
relatively poor efficiency, whereas there 
are fewer 600-lb.-800-lb. plants superposed. 
Their low pressure sections are conse- 
quently of new and efficient design. This 
gives them a decided advantage, and if 
allowance were made for it, I am sure the 
1,200-lb.-1,400-lb. station would show to 
even better advantage than that indicated 
in the survey. 

Station 38 is one of the few 1,200-lb.- 
1,400-lb. stations which is not superposed 
and hence is directly comparable with a 
non-superposed 600-lb.-800-lb. station. If 
the best of the latter is taken for compari- 
son purposes, it is found that station 32 
would be the one to use. Its heat con- 
sumption for 1938 is given as 12,329 net 
at 81.5 per cent plant factor. Station 38 
had a heat consumption of 10,788 net at 
59.3 per cent plant factor. The difference 
of 1,541 B.t.u. per kilowatt-hour is on the 
order of 12.5 per cent, and yet the invest- 
ment cost (after allocation) is no higher. 
The investment of station 38 includes 
expenditures for future additions, which if 
allocated to the capacity for which they 
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are intended would reduce the investment 
on the existing capacity to $85 per kilowatt. 

Another conclusion reached by the 
author which does not seem justified after 
an analysis of the data is that mentioned 
on page 51, which states: “Nor does it 
seem to pay to spend a lot on refinements 
of a station to achieve high thermodynamic 
performance. In fact, the cheapest sta- 
tions show up best when analyzed on a 
comparable basis of loading.” 

In the first place a serious mistake has 
been made in the location of a decimal 
point. Instead of 3.37 mills per kilowatt- 
hour shown in the table on page 58 for 
production costs, this station (No. 21) 
should have 3.37 cents per kilowatt-hour 
for its production costs. If you will check 
your 1936 survey you will find that this 
station, with almost three times the out- 
put, had a production cost of 1.56 cents 
per kilowatt-hour. Obviously with the 
fuel cost remaining the same, it would not 
be possible for the remainder of the costs 
to reduce the total by two-thirds. This 
plant in Fig. 1A causes the production 
cost curve to slope downward at the left 
end, whereas if the point for this plant 
were in the right- location the curve would 
continue to slope upward toward the left. 


Load Factor Distorts 


In the second place many of the so- 
called cheap plants are erected for the 
specific purpose of standing by for hydro 
plants or other main generating stations. 
They are not expected to run continuously 
and are not designed for it, so there is no 
justification for assuming that they can 
operate at 50 per cent plant factor at 
relatively the same costs that they do at 
the lower plant factors. I believe that 
arbitrarily applying a 50 per cent plant 
factor distorts the picture considerably. 

As an example, those plants having an 
investment of less than $85 per kilowatt 
can be compared with those plants having 
an investment between $85 and $100 per 
kilowatt. The former have an average 
plant factor of 21.5 per cent, while the 
latter have one of 40.5 per cent, or twice 
that of the cheaper plants. This indicates 
that the cheaper plants are not expected 
to operate and do not operate at as high 
a plant factor as those that cost more. 
Application of a 50 per cent annual plant 
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factor to the tormer cannot be justified. 

One other point that comes to attention 
and which appears rather unusual con- 
cerns the plant factor of plant No. 2. The 
plant factor is given as 102 per cent, and 
inasmuch as there is but one turbo-gen- 
erator in the plant, the unit must have 
been in service continuously throughout 
the year. Your 1936 survey showed this 
same plant to have a plant factor of 102.5 
per cent for that year. Does this mean that 
this turbo-generator runs for years at a 
time without inspection? It is certainly 
a remarkable plant, if it does. Perhaps it 
should be a remarkable plant because the 
unit investment ($141.77 per kilowatt) is 
very high. 

Plant No. 1 presumably obtains its low 
heat consumption figure through crediting 
the station with the heat sent to process 
or industry, because no straight condens- 
ing plant could reach the low figure of 
7,850 B.t.u. per kilowatt-hour net shown 
in the survey. Its value has apparently 
been used, however, in drawing the curve 
shown in Fig. 2A. Because of the special 
nature of this station it might well have 
been omitted. 

Incidentally, in Fig. 2A plant No. 36 is 
shown to have a plant factor of 103.5 per 
cent. In the tabulation on page 6 its plant 
factor is shown as 63.4 per cent. I believe 
the latter is more nearly correct, the error 
probably resulting from using the utiliza- 
tion factor, which is 103.5 per cent. 

In all of this discussion we get right 
back to the original opinion that it is 
unsafe to generalize and that the data 
might best be presented in tabular form 
without any conclusions set forth by 
editors. They should, of course, see to it 
that all data are requested in one certain 
form, thereby placing all plants on as 
nearly the same basis as possible. In this 
form the data would be of interest, but 
that is about all. 

G. G. Post, 
Vice-President in Charge of Power 
Wisconsin Electric Power Company, 


Milwaukee, Wis. 





Economy of High Pressures 


To the Editor of EvectricaL Wor.p: 


The Fourth Steam Station Cost Survey, 
which appeared in the December 2 issue, 
in certain generalizations seems likely to 
leave an erroneous impression. For in- 
stance, the survey states, in commenting 
on high-pressure installations, that “Skep- 
ticism about the over-all benefits from high 
boiler pressures appears also to be well 
founded in that the heat consumption per 
kilowatt-hour is hardly much better than 
for the more moderate pressures and tem- 
peratures. Actual loading seems to offset 
the theoretical gains.” 

The facts are that high-pressure instal- 
lations are generally matching, or even 
bettering, the thermal characteristics which 
were calculated for them, and if, as in 
many instances has been the case, troubles 
with boilers and turbines, such as are to be 
anticipated in the initial stages of opera- 
tion, have temporarily interfered with high- 
use factors for the new equipment, it by 


66 (1058) 


no means justifies an attitude of skep- 
ticism toward the ultimate benefits of such 
installations. So far as the writer knows, 
none of the difficulties experienced have 
been of a nature which would warrant 
the adoption of such a conclusion. 

The survey later remarks that “It also 
appears that plants with superposed units 
are no better on the average than those 
with straight condensing units,” thereby 
leading to the unfortunate inference that 
they were expected to be better, which, 
of course, they were not. On the contrary, 
superposed units generally exhaust into 
units which have been in service for some 
years and are not quite equal in efficiency 
to new machines. It is to be expected, 
therefore, that the over-all efficiency of 
the superposed installation would be some- 
what poorer than that of a high-pressure 
condensing unit. However, it is usually 
found that the loss in efficiency is so 
slight that it does not justify scrapping the 
existing low-pressure units, and this, to- 
gether with other factors, some of which 
are mentioned in the survey, is the reason 
why superposed installations are made. 

L. B. Bonnett, 
Engineer Designing and Planning 
Consolidated Edison Company of 
New York, Inc. 





Upholds Economy of High 
Pressure 


To the Editor of EvectricaL Wortp: 


Being so greatly interested in Mr. 
Knowlton’s “Fourth Steam Station Cost 
Survey,” let me say that we appreciate 
the initiative that the ELecrricaL Worip 
has shown in its willingness to collect this 
interesting information for the benefit of 
the public utility and the entire electrical 
industry. Even after discounting some 
errors in the conclusions that were drawn, 
still a great deal of data have been col- 
lected, and it is only in the interpretation 
or application of that data where disagree- 
ment can occur. It is well known that 
one always enters dangerous ground in 
attempting to make a generalization or to 
interpret a trend from a mass of points 
on a sheet, and I feel that the report 
suffered thereby. In the discussion that 
follows the order of comment is the same 
as in the text. 

On page 51: “For example, the trend 
is already away ‘from large plants every- 
where except in large metropolitan areas, 
where suitable plant sites and land costs 
are overriding determinants.” We do not 
see any data that substantiate this. As 
a matter of fact, we were under the im- 
pression that most of the turbine-genera- 
tors purchased within the last several 
years were extensions to stations rather 
than brand new plants, which would mean 
that the trend is toward larger rather than 
smaller plants. We should be much inter- 
ested to see figures on the number of units 
and kilowatts capacity that were installed 
in new plants as against extensions to 
existing plants. 

On page 51: “They (large plants) show 
higher unit production cost and only slight 
advantage in over-all cost per kilowatt- 
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hour.” This does not jibe with the state. 
ment on page 65: “Regardless of all the 
variations in design and in schedule of 
operations, the production cost of energy 
is about the same, 3 mills per kilowatt- 
hour, for the smallest as it is for the 
largest stations. However, the effect of 
plant size shows up in the dilution of 
fixed charges on investment for larger 
structures and units. The over-all result 
is to make energy at the bus cost about 
2 mills less per kilowatt-hour at the largest 
than at the smallest stations.” Here we 
have two absolutely contradictory state- 
ments as regards over-all unit cost. 


2 Mills Important 


On page 55 the large plant is supposed 
to have only a slight advantage in over-all 
cost per kilowatt-hour, but on page 65 
we are led to believe that the over-all 
cost at large plants is 2 mills less than at 
the small plants. The “2 mills less” 
means an equivalent of two-thirds the en- 
tire production cost including fuel, labor 
and maintenance. In other words, if a 
large plant produces for 2 mills less, isn’t 
this better than improving the perform- 
ance of a plant from, say, 12,000 B.t.u. per 
kilowatt-hour to 4,000 B.t.u. per kilowatt- 
hour? Not a small saving! 

It is generalizations like those made on 
page 55 that, directly contradicted else- 
where, lead one to wonder how many 
others could stand up under similar close 
scrutiny. We would refer especially to 
the following statements, which do not 
seem to be too well substantiated by the 
data: 

On page 51: “Skepticism about over-all 
benefits from high boiler pressures appears 
also to be well founded in that the heat 
consumption per kilowatt-hour is hardly 
much better than for the more moderate 
pressures and temperatures.” The way 
this sentence is presented, some may take 
it to mean that there is no improvement 
in higher pressures and temperatures. We 
cannot believe that this is really the 
author’s belief, even though he has ex- 
pressed himself in that manner. Shouldn't 
he have brought out more clearly that 
higher pressures and temperatures are not 
a panacea for improper scheduling of units 
and that the benefits in efficiency from 
higher pressures and temperatures can be 
nullified by poor load factor? 


Plant Loading 


Almost every one knows that, regardless 
of the boiler pressure, the loading of a 
plant determines to no small degree its 
over-all performance. Perhaps the higher 
pressure and temperature plants have not 
shown up so well because they are so much 
more flexible and can much more readily 
handle load changes than old low-pressure 
plants. 

On a properly run power system plants 
are loaded on an incremental cost basis 
and not because one has a higher pressure 
and temperature than another plant. We 
regret that the author has given a false 
impression.as to\the value of high pres- 
sures and temperatures. If he is dubious 
as to the value of higher pressures and 
temperatures, he might analyze to advan- 
tage the pressure and temperature ratings 
of the last 5,000,000 kw. of steam turbine 


1940 





capacity ordered by the utilities in the last 
three years and determine what percentage 
of it was at 450 lb. and 750 deg., or below. 

The comments in the preceding para- 
graph also apply to the statement, “Nor 
does it seem to pay to spend a lot on re- 
finements of a station to achieve high 
thermodynamic performance. In faet, the 
cheapest stations show up best when 
analyzed on a comparable basis of load- 
ing.” We think this is a particularly mis- 
leading and unfounded statement because 
of the many complex factors that enter 
into the decision of the way a station 
should be loaded. But the proving or dis- 
proving of thermodynamic refinements in 
power plant design is a part of every 
properly carried out plant design and is 
a process that can be, and is, carried 
through with a high degree of precision 
by every plant designer who knows his 
craft. 


Expensive Cheap Kilowatts 


“From this standpoint a large amount 
of capacity at relatively low unit invest- 
ment would be an economic asset purely 
as a source of less expensive kilowatt- 
hours.” We believe this statement is not 
only totally incorrect, but is an attempt 
to state in language as broad as a brew- 
ery door a proposition that is involved 
and that goes to the very heart of power 
system design. Cheap kilowatts and kilo- 
watt-hours can be very expensive, and vice 
versa. No brief summary of this important 
problem is possible and the summary given 
is, as stated, totally and completely incor- 
rect. Besides, this statement does not 
agree with that on page 55: “Plants em- 
ploying boiler pressures in the 1,200 to 
1,450-lb. class show actual performance 
some 5 or 6 per cent better in thermal eco- 
nomy than the average of those in the 
600 to 900-lb. class. The latter, in turn, 
prove in actual service to be about 20 
per cent more economical of heat units 
than the plants with pressures around 400 
lb.” The 20 per cent improvement of 
600 lb. over 400 lb. appears to be no small 
amount and the 5 or 6 per cent improve- 
ment in the 1,200-lb. plants over the 600- 
lb. plants is not a small gain. 

We are much interested in the state- 
ment on page 53: “Here the most expen- 
sive plants are the ones loaded most stead- 
ily and most likely to carry peaks in 
excess of rating. This may be explained by 
the desire........ to realize on the heavier 
investments.” This is the very first time 
that we have ever heard any such senti- 
ment expressed. It is well known, and 
that archdeterminant, self-interest, dic- 
tates that policy, that the loading of the 
various plants on any system of signifi- 
cance is on the basis of total incremental 
production costs or on approximations of 
them, without any reference whatsoever 
to capital costs. As a matter of fact, the 
plants are, without substantial exception, 
loaded by the load dispatchers and those 
charged with operating the plants, to give 
a lowest over-all operating cost. Have 
any data been produced in the survey that 
would show that plants are loaded in 
Proportion to the capital cost rather than 
m accordance with their production cost? 
I know that power plant operators have 
still a great deal to learn, but this is the 
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first time I have heard the suggestion 
that they are complete incompetents! 

I hope that these comments will help to 
clarify the interpretation of the data pre- 
sented, and will partly correct the vitia- 
tion of the usefulness of a set of excellent 
data which Mr. Knowlton has gathered. 

Pup Sporn, Vice-President 
American Gas & Electric Service 
Corporation, New York. 





Concurs in Survey 
Conclusions 


To the Editor of Evectrica, Wort: 


I have been very deeply interested in 
the “Steam Station Cost Survey” pub- 
lished in the December 2 issue of the 
ELectricAL Wortp, and particularly in 
the comments and conclusions of A. E. 
Knowlton, your associate editor, in which 
he states that the trend is now away from 
large generating plants due to the high 
efficiencies and economies which it is now 
possible to obtain with small or moderate 
size generating stations; that moderately 
high steam pressures and temperatures 
appear desirable as compared with ex- 
cessively high pressures and temperatures; 
that a lot of excessive refinements in the 
station in general do not pay, and that 
the maintenance of the small and mod- 
erate size plants is usually less than for 
the larger plants. 

In the light of my own experience, par- 
ticularly in recent years, I heartily agree 
with Mr. Knowlton and feel that his con- 
clusions are very soundly drawn. 

To Mr. Knowlton’s conclusions I should 
like to add some further thoughts. Why 
stop at this point? Why not take advan- 
tage of the lessons learned by many of 
the large manufacturing companies en- 
gaged in production and distribution of 
a particular product in this country? Such 
companies when they reach the reasonable 
limit of economical production in any fac- 
tory, instead of further adding to their 
producing capacity in that factory, con- 
struct a new manufacturing plant which 
is located advantageously with regard to 
their distributing system. Following Mr. 
Knowlton’s conclusions above mentioned 
I would suggest therefore that manage- 
ments of power companies should not in- 
stall excessive generating capacity in one 
location, but when increased producing 
capacity is required should rather give 


refinements (as pointed out by Mr. Knowl- 
ton), should result in a lower investment 
cost per kilowatt of production plant. Fur- 
thermore, if the locations of such plants 
are wisely chosen there should be a very 
marked reduction in the investment re- 
quired in distributing system (which is 
usually very large), as well as in the cost 
of maintenance and operation of such dis- 
tributing systems. 

Full use of reserve production capacity 
could readily be obtained by simple inter- 
connections. 

Furthermore, the development of a 
power system on this basis should con- 
siderably improve the opportunities for 
the profitable sale of the by-products of 
the production plants, namely, steam and 
hot water for industrial purposes. 

All of the above reflects my own con- 
clusions drawn from many plant designs 
which I have carried through, particularly 
in recent years, and which several years 
ago you incorporated in one of your edi- 
torials. 

Artuur L, NELson, 
Arthur L. Nelson, Engineers, 
Boston, Mass. 





Data Must Be Comparable 
to Draw Conclusions 


To the Editor of Evectrica Worp: 

I have read and studied with a great 
deal of interest ExectricaL Wortp’s 
“Fourth Steam Station Cost Survey” as 
contained in its issue of December 2, 
1939. You are to be commended for col- 
lecting such a mass of valuable data for 
the benefit of the industry. 

My study of the data and my knowledge 
of the art do not, however, let me agree 
with some of the conclusions which are 
reached in the article. I hope, however, 
you will take what I have to say in the 
spirit of friendly comment. 

I think that the facts do not bear out 
the conclusion that “the trend is away 
from large plants everywhere except in 
large metropolitan areas.” There have been 
about 118 turbine generators of larger 
than 10,000 kw. capacity purchased in 
the past four years. As shown in the 
following table the great majority, both 
in number of units and total capacity, has 
gone into extensions to existing stations: 





Total Ordered 





Year No. Kilowatts 
1936 21 625,000 
1937 54 1,817,950 
1938 13 417,857 
1939 30 955,000 
Total 118 3,815,807 


In Existing Stations In New Stations 





No. Kilowatts No. Kilowatts 
19 600,000 2 25,000 
47 1,609,750 7 .200 

9 232,857 4 185,000 
23 740,000 7 215,000 
8 3,182,607 20 633,200 





careful thought to the advisability of con- 
structing a new, moderate size generating 
station located as advantageously as pos- 
sible with regard to the system load. 
Such a policy should open a way toward 
greater economy of operation, which I 
feel has not yet been given very deep con- 
sideration. The smaller generating sta- 
tions, if designed simply without undue 
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Central New York Power Corporation is 
constructing a new station of 160,000 kw. 
capacity in two units near Oswego and 
Public Service is adding 100,000 kw. at 
Burlington. Certainly these are large capac- 
ities, both in total and in individual units. 
I could go right down the line mention- 
ing Twin Branch, Riverbend, James Reed 
and others. Of the 98 units that are being 
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added to existing stations, only about 25 
are to go in what I would call metropolitan 
areas. This seems to show conclusively 
that the trend is toward enlarging exist- 
ing plants and building just as large new 
stations as systems can accommodate. 
“Mere bigness” is not of itself a detri- 
ment. When it comes to investment, the 
larger the station and individual unit 
capacities the less the unit cost. I have 
in mind two stations, one rated at about 
135,000 and the other at 200,000 kw., 
located on the same piece of property. 
Foundation conditions weie the same ex- 
cept that an earthquake fault was discov- 
ered running across the middle of the 
larger station site which required an 
expensive concrete mat under the regular 
foundation. The smaller station has three 
units and fifteen boilers, and the larger 
two units and five boilers. The larger 
station pressure is 450 lb. and the smaller 
375 lb. Both burn natural gas and oil. I 
do not believe in indiscriminate compari- 
son on a cost-per-kilowatt basis, but the 
conditions at these two stations are as 
nearly alike as any I know and the costs 
comparable. The larger station cost 17 
per cent less per kilowatt than did the 
smaller one. Furthermore, the larger one 
operated for a year at less than 13,000 
B.t.u. per net kilowatt-hour in spite of 
the high hydrogen loss incident to the 
use of natural gas. The annual load factor 
was about 76 per cent. I know also of 
another instance where the unit invest- 
ment cost could have been reduced 7 per 
cent had two 50,000-kw. units been in- 
stalled instead of two of 35,000-kw. capac- 
ity. I cannot agree with the conclusion 


that bigness in itself is necessarily a 
detriment. 


Loading Affects Efficiencies 


I do not know what is meant by “high 
boiler pressures,” but assume it is any- 
thing over 650 lb. I agree with the article 
that actual loading affects the degree to 
which the possible efficiencies of higher 
pressures and temperatures can be real- 
ized. The record of the 200,000-kw., 450-Ib. 
pressure station I have mentioned bears 
this out, as does No. 32 in the table. This 
station, with 665-lb. pressure and a load 
factor of 75 per cent, is about 850 B.t.u. 
per kilowatt-hour better in heat consump- 
tion than is No. 23, which has 1,400-lb. 
pressure and a 41 per cent load factor. 
The higher pressure stations require less 
steam per kilowatt-hour, which helps con- 
siderably to keep down investment costs. 
For instance, at 850-lb.: pressure about 25 


per cent less steam is required than at 


250 Ib. With 1,250-lb. the difference would 
be about 30 per cent. 

I believe the conclusions contradict 
themselves in some cases. For instance, the 
article states, on page 51, “where put on 
a comparable basis of operation the large 
plants show no dominant advantage in 
fuel economy. They show higher unit pro- 
duction cost and only slight advantage in 
over-all cost per kilowatt-hour.” On page 
65 it states: “Regardless of all the varia- 
tions in design and in schedule of opera- 
tions the production cost of energy is 
about the same, 3 mills per kilowatt-hour 
for the smallest as it is for the largest 
stations. However, the effect of plant size 
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shows up in the dilution. of fixed charges 
on investment for larger structures and 
units. The over-all result is to make en- 
ergy at the bus cost about 2 mills less 
per kilowatt-hour at the largest than at 
the smallest stations.” I should call a 
saving of 2 mills per kilowatt-hour con- 
siderably more than a slight advantage. 

I would question the method of adjust- 
ing “Operating Cost,” as given on page 65. 
It states: “Assume fuel cost per kilowatt- 
hour remains unchanged.” This means to 
me that the efficiency of a plant would 
remain the same regardless of load fac- 
tor, which is not the case, as the article 
recognizes where it says on page 51: 
“Skepticism about the benefits from higher 
boiler pressures appears also to be well 
founded in that the heat consumption per 
kilowatt-hour is hardly much better than 
for the more moderate pressures. Actual 
loading seems to offset the theoretical 
gains.” On page 52 it states: “From the 
standpoint of fuel consumption alone it 
appears that best results for the average 
or typical station are obtained at about 
80 per cent plant factor.” In other words, 
the higher the plant factor up to 80 per 
cent the better the fuel economy. Adjust- 
ments in operating cost to a 50 per cent 
plant factor basis which do not recognize 
this would penalize the low plant factor 
stations and aid those with factors above 
50 per cent. 

The article judges the relative cheapness 
of the stations on their total costs per 
kilowatt, and from these draws conclu- 
sions as to the desirability of providing 
refinements to achieve thermodynamic effi- 
ciency. I do not think this is a proper 
basis on which to compare them, and in an 
article in ExvecrricaL Wortp of January 
19, 1935, I gave my reasons in considerable 
detail. Take the same station and locate 
it in different parts of the country and 
you would find a wide variation in its 
cost. Foundation conditions would vary, as 
would character of fuel and method of 
receiving and handling it. Condensing 
water facilities would vary also. These are 
conditions peculiar to location and char- 
acter of site and the designing engineer 
has little or no control over them. Except 
for character of fuel, none of them has 
anything to do with thermal efficiencies. 

To illustrate how these items can vary, 
I give the following costs per kilowatt for 
different structural elements of certain 
plants of which I have intimate knowl- 
edge: 


1 2 
Preparation of site $2.72 $ 0.65 
Building 17.00 16.40 
Condensing water tunnels 3.38 1.55 
Fuel handling 10.73 3.20 
Wharves and bulkhead 7.43 
$41.26 $21.80 
Capacity, 1,000 Kw. 75 v4) 
Fuel Coal Coal 
Oil 
Fuel delivery Water Rail 





equipment tor the highest efficiency and 
for that which is less efficient. Cost of land 
varies from $15.70 per kilowatt for sta- 
tion No. 29 (60,000-75,000 kw.) to 13 
cents for No. 18 (20,000-40,000 kw.). I do 
not believe that this item should be in- 
cluded in any costs used to determine the 
justification of spending money for 
thermodynamic efficiency. 

Having these facts in mind, I do not 
think it is fair to draw conclusions as 
to relative thermodynamic efficiencies on 
the bases of total unit costs. Base them 
on the costs of the equipment which af- 
fect the efficiencies themselves and do 
not include the items the costs of which 
are imposed by conditions other than 
economic. Having eliminated the items 
that do not affect the efficiency of the 
station, comparisons can be made of the 
others based on different steam condi- 
tions and refinements that affect thermo- 
dynamic conditions. I believe that analyses 
made in this way might very well alter 
the conclusions in some cases. 


Discrepancies 


On examining the data given in the 
tables, one is struck with the discrepan- 
cies which one finds. For instance, take 
the item of “Station Site, Sq.Ft. per 
Kw.” under station No. 20. This is given 
as 0.48 and under No. 21 it is 21.35. 
Obviously No. 21 has interpreted it as 
meaning the whole station property, while 
No. 20 has taken it to be the ground oc- 
cupied by the building. Take also station 
No. 36. If the figures are correct, evi- 
dently this is a standby plant having a 
gross generation as stated of 416,250,000 
kw.-hr. and a net of 39,657,000 kw.-hr. 
Fuel consumed is 49,108 tons of coal at 
$4.36 and 705,343 bbl. of oil at 92 cents. 
Total fuel bill therefore is $833,027, or 
2.10 cents per net kw.-hr. In the table 
the figure is 2,187 mills. One wonders if 
the 39,657,000 kw.-hr. net generation is 
correct. In the case of No. 54 the cost of 
fuel per million B.t.u. is given at 8.87 
cents. Taking the data given as to amounts 
of fuel burned and its cost, together with 
the total millions of B.t.u. used, I get 
16.45 cents as the cost per million B.t.u. 
These things make one wonder how 
thoroughly and intelligently the figures 
have been checked as to reasonableness 
and accuracy and throw doubt on the 
whole data and conclusions. 

There is nothing to indicate that any 


3 4. 5 é 7 
$ 0.29 $ 2. $ 0.85 $ 1.56 $ 1.14 
11.13 14.35 10.12 16.44 12.80 
4.45 2.03 2.13 3.61 2.43 
1.83 2.32 2.06 3.38 1.24 
1.80 
$17.70 $20.76 $15.16 $26.79 $17.61 
200 80 70 70 40 
Oil Oil Coal Oil Oil 
Gas Gas Gas 
Pipe Pipe Rail Water Pipe 
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There is a difference of $26.10, or 270 
per cent, between the stations having 
the lowest and the highest costs. This 
is as wide as or wider a variation than 
you would have between the cost of 
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account has been taken of the dates of 
construction of the plants, which have 

considérable bearing on the costs. 
The tables of data on the 56 stations 
[Continued on page 127] 
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Inertia Relay “Anticipates” 
to Facilitate Reclosure 


Functions on rate of frequency or speed dip— Aids immediate 
reclosure by trimming isolated load to be within capacity of 
local generation — Applicable broadly to high-speed switching 


]. T. LOGAN* and J. H. MILES.+ Georgia Power Company, Atlanta 





THE INERTIA RELAY was devel- 
oped by the writers primarily to 
expedite immediate circuit reclosure. 
However, it offers a solution to many 
other control problems involving 
high-speed switching. The effective- 
ness of successful immediate reclos- 
ure varies inversely as some power 
of the time the circuit remains dis- 
connected from the system. A deter- 
rent to effective application of imme- 
diate circuit reclosure has been the 
accentuation of disturbances when 
synchronous loads or _ generating 
equipment are connected to the 
faulted circuit. The new inertia relay 
offers a reliable solution to such 
problems by making it possible for 
the reclosure to be effectuated 
promptly and smoothly. It functions 
upon the rate of change (drop) in 
frequency or speed, thus giving it 
anticipatory characteristics which are 
essential to reliable high-speed re- 
sponse. 


Background of Development 


In one of many possible applica- 
tions described herein 40 interrup- 
tions to all or any portion of an 
important load area have been pre- 
vented by its use within a 20-month 
period. The relay here supervises 
service to a 43,000-kw. load supplied 
from a 120-mile, 110-kv. line and a 
local 16,000-kw. generating plant. 
The relay detects the loss of the 
110-kv. source in time to sectionalize 
the load area, leaving load within 
capacity on the local generating 
plant and permitting the application 
of immediate circuit reclosure to the 


—_— 


*Operating engineer. {Test engineer. 
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INERTIA RELAY is mounted in horizontal 


110-kv. line. Thus its use averts an 
interruption to any part of the area. 

In June, 1931, the writers con- 
verted an old style automatic reclos- 
ing relay into a device suitable for 
reclosing a circuit breaker without 
delay following its initial tripping, 
but providing for adjustable time- 
delay reclosures for subsequent trip- 
outs during any reclosing duty cycle, 
and conducted numerous tests for de- 
termining the feasibility of applying 
immediate reclosure to a 44-kv. 
feeder. The results obtained have 
influenced the design of reclosing re- 
lays and of circuit breakers. Circuit 
breaker interrupting capacity derat- 
ing penalties for faster reclosing 
duty cycles have been greatly reduced 
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position; here shown with cover removed 


and in some cases removed alto- 
gether. The operating speeds of cir- 
cuit breakers have been and still are 
being increased in order that full 
benefits from immediate circuit re- 
closure may be realized. 

The practice of immediate circuit 
reclosure, however, has not been per- 
fected without overcoming many ob- 
stacles. The disposition of synchro- 
nous apparatus, for instance, has of- 
fered a major problem. In addition 
to hindering this practice by main- 
taining voltage for an appreciable 
time or helping to sustain the power 
arcs, synchronous apparatus is sub- 
jected to unnecessary strains by the 
reapplication of voltage without re- 
gard to excitation. To meet the prob- 
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lem offered by synchronous appa- 
ratus the writers developed a device 
employing an obvious method of ap- 
proach, i.e., the measurement of serv- 
ice quality by its stability of fre- 
quency or resulting motor speeds. 
The development, for lack of a more 
appropriate name, is called the in- 
ertia relay. 


Principle of Operation 


The inertia relay responds to the 
rate of speed or frequency change 
rather than to some predetermined 
value. This principle of operation 
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few cycles of a disturbance) fre- 
quency conditions to be expected 
over a period of one or more seconds 
in advance. 

The relay consists primarily of an 
inertia element rotated by a motor 
whose speed is controlled by the fre- 
quency of the power supply. Under 
conditions of normal system fre- 
quency the motor drives the inertia 
element in synchronism; however, 
the inertia element is free to rotate 
ahead of the driving shaft due to the 
action of stored kinetic energy in op- 
position to friction losses, when the 
driving shaft speed suddenly de- 
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the contact adjustment and the rate 
of speed retardation of the driving 
shaft. 


Operating Characteristics 


Fig. 1, among other things, shows 
the approximate time-frequency char- 
acteristics of the inertia relay. The 
slopes of the curves 1 to 7 inclusive, 
however, may be changed by apply- 
ing different dampening values to the 
inertia element. 

The slope of curve A will vary with 
the application, depending upon the 
relation of such factors as the sys- 
tem inertia, connected generating 
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FIG. 1—INTERTIA RELAY responds to system frequency variations 


Slopes of curves 1-7 may be changed by changing damping of 


inertia element. 


Slope of curve A will depend on system inertia, connected gen- 
erating capacity and load involved. Large variations do not com- 
plicate application or relay setting since all slopes start from 60 
cycles and show little spread in relay operating range. This relay 
set on curve | detects condition A in 25 cycles and condition B in 


5 cycles (a 20-cycle spread). 


normal frequency. 


Varies, Depend 
ing @eserve Capacity. 





The longer inertia relay time settings 7, 6, 5, etc., are generally 
applicable where generating capacity is equivalent to area load, 
but may be operating at only partial load. For such cases response 
must be delayed to give the prime mover governor time to restore 


Relay contacts close (curves 1-7) at point of intersection with 
time-frequency curves of power sources. 





was selected because of its inherent 
ability to provide ultra high-speed 
response and maximum reliability, 
which are so essential where high- 
speed switching is employed. By re- 
sponding to the rate of speed change 
the relay is capable of anticipating 
(rather accurately during the first 
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creases due to a drop in system 
frequency. Circuit control contacts 
are provided operable upon a prede- 
termined angular relation between 
the driving shaft and inertia element, 
the contacts being adjustable for 
obtaining operation in from 2 cycles 
to several seconds, depending upon 


capacity and the amount of load 
involved. 

There are numerous applications 
for the inertia relay that will become 
apparent from the following ex- 
amples: 


1. Sectionalization of load areas leaving 
load within capacity on the local generat- 
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ing plant or plants when the supplemental 
power source, usually a transmission line, 
is interrupted. This can be ‘accomplished 
so Ss ily that immediate reclosure of 
the supplemental source may be applied, 
thus eliminating interruptions to the entire 
area for transient faults involving the sup- 
plemental source. 


2. Disconnects synchronous apparatus or 
removes its excitation sources preparatory 
for immediate reclosure of the circuit after 
trip-outs. From actual experience a 3,000- 
kva. synchronous condenser made it neces- 





lay. This can be explained by a single 
example employing as a basis emer- 
gency conditions represented by 
curve A, Fig. 1. The following table 
shows, in general, the difference in 
operating characteristics of the two 
types of relays when set for com- 
parable reliability: 


within 0.42 second the probability of 
a complete shut-down and initiates 
the switching necessary for meeting 
the emergency. In the case with the 
conventional frequency relay from 
1.5 seconds to 3 seconds is required 
for operation, which permits the sys- 
tem frequency to drop to 57 cycles or 
less, thus greatly re- 
ducing the chance of 


T f Rel 

— vag to delay reclosure Smee Inertia re Teieiledis the local generating 
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must be delayed as much as a second or 4. Operating value and 59 cycles 54-57 cycles " 

more after the initial trip-out. The inertia time, condition A, 0.42 sec. 1.5 to 3 sec. that portion of the load 
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relay can remove synchronous apparatus or 
its excitation sources within 10 to 20 
cycles after circuit trip-outs without fre- 
quent unnecessary removals, thus avoiding 
any intentional delay in the application of 
immediate reclosure to the circuit. 


3. Protects essential loads by section- 
alizing buses or tripping feeders supplying 
non-essential loads. The relay is particu- 
larly applicable to an industry having some 
local generation operating in parallel with 
the main power source. When the main 
supply fails, high-speed operation of cir- 
cuit breakers must follow instantly or the 
local generators will be “swamped.” The 
inertia relay can be employed to separate 
buses or trip the non-essential feeders as 
quickly as is necessary in order to preserve 
the essential load. 

4. Prevents damage to manufactured 
products by stopping the process for rates 
of speed changes that would otherwise re- 
sult in an inferior product. Rapid speed 
changes in industrial plants usually occur 
from voltage disturbances such as accom- 
pany interruptions to the supply source or 
surges reflected in from faults on adjacent 
power lines. The inertia relay can be made 
responsive to voltage dips as well as- to 
frequency drops, thus making it ideally 
suitable for protecting manufacturing 
processes against the hazards of sudden 
speed changes. 

On actual tests “streaking” was noted in 
a high grade of silk cloth when the loom 
motor speed dropped 4 per cent over a 
period of 0.2 second. The inertia relay can 
be applied to detect a condition of this 
sort in time to stop the loom before a com- 
plete forward stroke of the laybeam is 
made, thus preventing streaking the cloth. 
Other similar applications are in paper 
mills, rayon plants, steel mills, printing 
presses, etc. 

5. Release of governor load limit stops. 
In interconnected system operation it fre- 
quently is necessary to “block” or limit 
the governor action of certain generating 
units assigned to base load operation. How- 
ever, in event of system troubles these 
units generally should become available 
to pick up load instantly for sudden drops 
in system frequency. There seems not to 
be a more reliable or faster means of 
freeing governors than is afforded by the 
inertia relay. 


The question may be asked why 
conventional types of frequency re- 
sponsive relays will not perform as 
satisfactorily under conditions de- 
scribed above as the inertia type re- 
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The inertia relay, by responding to 
the rate of speed change, detects 


unprotected by the 
local generating plant 
is very questionable; in fact, de- 
lays on this order often prove 





FIG. 2—INERTIA RELAYS applied to immediate reclosure of 110-kv., 120-mile line 


Total load 43,000 kw. Territorial sectional- 
ization, removal of 7,500-kva. sychronous 
condenser field and immediate reclosure to 
110-kv. source co-ordinated by two inertia 
relays. No intentional delay required in 
reclosing after trip-out 


Typical sequence of operations as follows: 

1. The primary power source, the 
110-kv., 120-mile line relays out, breaker A 
being tripped. The hydro plant is imme- 
diately "swamped" trying to handle more 
than 200 per cent of its rated capacity, 
and as a result the frequency drops along 
a curve somewhat under curve A, Fig. |. 
(Curve A is representative of 200 per 
cent load on the generating plant.) 

2. Inertia relays B and C detect within 
20 cycles or less through the rate of fre- 
quency decrease that a condition beyond 
the ability of the generating plant to 
correct is impending, consequently they 
close contact, tripping breakers D and E 
and removing the condenser field F, 
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3. The hydro plant recovers and holds 
14,000 kw. load without the speed drop- 
ping much below 58 cycles, normal fre- 
quency being restored to this load within 
five or six seconds. 

4. Voltage lock-out relays on circuit 
breaker A indicate that the 1|10-kv. line is 
dead, consequently the oil circuit breaker 
recloses, immediately re-energizing the 
110-kv. line. 

5. In the interim circuit breaker D has 
opened and closed just as fast as is me- 
chanically possible, this operation prevent- 
ing the 110-kv. line from self-exciting the 
7,500-kva. synchronous condenser, and by 
so doing holding out circuit breaker A 
until fast reclosing might become a 
hazard to the system. 

6. Condenser field F is restored auto- 
matically. 

7. The hydro plant operator sychron- 
izes across breaker E, restoring normal 
conditions. 
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worse than if a momentary interrup- 
tion were accepted. 

Superior speed and reliability of 
the inertia type relay over conven- 
tional frequency relays are not its 
only advantages, as the inertia relay 
can be made non-responsive for 4 
frequency drop to, say, 55 cycles or 
less, provided the rate of drop is not 
so rapid as to indicate that the power 
source is no longer capable of restor- 
ing normal frequency. (Obviously, 
conventional frequency relays set at 
55 cycles introduce too great a time 
element to be of much value.) Fre- 
quently where generators are lightly 
loaded or motored for system protec- 
tion the frequency may be allowed to 


moval of synchronous apparatus. 
This application was made practical 
through the development of the in- 
ertia relay. 

The diagram, while not complete 
in every electrical detail, will serve 
to illustrate the application and the 
sequence of operations which are 
described under Fig. 2 for one of 
many possible set-ups, depending 
upon conditions at the hydro plant. 

Operations 1 to 6 inclusive are 
over so quickly that very little dis- 
turbance is noted in the service ren- 
dered the area. A load of 43,000 kw. 
has been spared an interruption or 
periods of extreme low voltage and 
frequency. Oscillograms show that 





tioned is that inertia relay B has its 
contacts interlocked with a watt re- 
lay which closes contact when the 
load on the 110-kv. line through 
breaker D becomes zero or reverses 
its flow toward breaker A. The in- 
ertia relay is equipped with a target 
which operates independent of the 
watt relay, the purpose being to de- 
termine the value of the interlock in 
preventing unnecessary sectionaliz- 
ing operations. The inertia relay, 
without the watt relay, would have 
caused some four or five sectionaliza- 
tions from troubles foreign to the 
110-kv. line; however, these opera- 
tions would have tended to improve 
rather than aggravate matters. 





FIG. 3—PERFORMANCE of 115-kv., 1,500,000-kva. interrupting capacity oil circuit breaker in response to inerita relay 

Top oscillogram—Operating speed of breaker properly adjusted. 
Time is 65 cycles from time of energizing trip coil for completing 
OC operating cycle without intentional delay (breaker A, Fig. 2). 


Bottom oscillogram—Same breaker under fault conditions. 


tion of 110-kv. line. 


oc 


operating cycle completed in 64 cycles after momentary interrup- 
Inertia relay detected loss of 110 kv. source 
and responded within 18 cycles (before the close wire of breaker A 
could be energized). 





drop to 55 cycles or less without risk- 
ing a complete shut-down. The WR? 
of the system limits the rate of speed 
drop, and since the inertia relay 
takes cognizance of this condition re- 
lay operation may be safely delayed 
and the governing equipment allowed 
to respond and restore normal system 
frequency. 

An interesting application of im- 
mediate reclosure is shown in Fig. 2. 
It indicates what can be accomplished 
from the co-ordination of sectional- 
ization, immediate reclosure and re- 
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during the whole sequence of opera- 
tions only about 6,000 kw. of the 
43,000-kw. load is tripped off and 
that portion is doubtless due largely 
to some industrial motors not being 
properly protected by time-delay 
undervoltage devices. Customers in 
this area report that only a sharp 
dip in voltage is noted during these 
operations and few realize that for a 
second the entire load was in great 
jeopardy. 

One feature of the installation 
shown by Fig. 2 not already men- 
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Also, inertia relay C, Fig. 2, was 
not a part of the original installation, 
a conventional under-frequency re- 
lay being provided and set to operate 
at 58 cycles. On several occasions the 
conventional frequency relay failed 
to remove the condenser field in 
time, consequently the more reliable 
inertia relay was substituted. 

The relay is\shown in an accom- 
panying illustration. Arrangements 
have been made for manufacture by 
an Atlanta concern which supplies a 
neat, rugged and reliable device. 
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Simple Control Sectionalizes 
Important Industrial Loop 


Good service bettered by immediate isolation of faults and prompt 
restoration — Telephone lines leased for air-break switch operation 
from centrally situated attended substation — Installed cost, $5,643 


H. A. P. LANGSTAFF* and K. N. REARDON. West Penn Power Company, Pittsburgh 





SINCE September, 1938, the West 
Penn Power Company has had in 
service in a district of concentrated 
industrial load a supervisory control 
system which centralizes the opera- 
tion of four motor-operated air- 
break switches and one solenoid- 
operated oil circuit breaker. The 
installation was made to satisfy a 
need for speedily isolating a faulted 
section of a 25-kv. distribution loop 
and to restore service speedily to 
customers outside of the faulted sec- 
tion. 

Formerly, with an operator always 
on duty at the attended substation 
and with the breakers at the auto- 
matic substation all completely auto- 
matic, it was possible to re-energize 
the circuit immediately when the 
fault was of a temporary nature. 
When, however, the fault was of a 
permanent nature it became neces- 
sary to send switchmen to various 
locations to open designated air 
switches. Such operations were con- 
ducted with commendable speed even 
during early morning hours. How- 
ever, it became increasingly true that 
still further speed was necessary to 
meet the stringent requirements of 
the industries and of the domestic 
customers who placed dependence 
upon the line for essential electric 
service. 


Radial Pairs Leased 


A thorough study was made of the 
supervisory control equipment avail- 
able and an equally careful study 
was made of the medium by which 


_—. 


* Electrical Engineer. + Asst. Electrical Engineer. 
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SECTIONALIZING of important 25-kv. loop centralized by 
Autocall supervisory scheme of simple components 


All supervised points within 5 miles of attended substation. Airbreak switches break loop 
into four sections, enhancing service reliability, particularly to glass plant with process 


critically dependent on continuous power. 


The circuit over which the oil circuit breaker is controlled is equipped with a system of 
filters at each end; experiments revealed that they were effective in eliminating any false 
operations from the application of either d.c. or a.c. potentials up to 300 volts at 60 cycles, 
even when those potentials were applied to the line in rapid succession; it is not planned to 


add this filtering system to the other circuits. 





the signals from the dispatching sta- 
tion could be transmitted to the four 
separately located receiving stations. 
The circuit finally selected consisted 


.of five individual leased pairs ex- 


tending from the dispatching station 
to each of the controlled points and 
providing reliability in that any one 
of the circuits could develop trouble 
without affecting the other circuits. 


1940 


A rigid inspection of the Bell Tele- 
phone Company circuits was made 
by West Penn Power Company engi- 
neers to make certain that through- 
out all accessible parts were defi- 
nitely marked and protected against 
disconnection and interference. The 
use of protective devices was stud‘ed 
and they were eliminated whenever 
possible so that there might be the 
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SCHEMATIC DIAGRAM of radial supervisory for loop sectionalization 


The circuit is safe from interference by voltages accidentally or 
inductively impressed upon it from external sources. The super- 
visory relays at the receiver substation are normally de-energized, 
one being by-passed by an auxiliary switch of the controlled 
device and the other by a polarizing stack of copper oxide rectifiers. 
This condition forms a safeguard against false operation due to 


least chance of undesirable and un- 

necessary circuit disconnection. 
“Packaged” supervisory equip- 

ment, whereby five or six devices 


could be operated at a single receiv-. 


ing station from a dispatching sta- 
tion, was readily obtainable, but not 
so available was a suitable equip- 
ment whereby one device at five lo- 
cations could be operated from a 
single dispatching station. Most of 
the proposed apparatus was more 
complete in operating characteris- 
tics than was needed and, being more 
complete, was relatively expensive. 
Basically the equipment’ was de- 
signed for the sending of coded im- 
pulses or selected frequencies and it 
required batteries for sources of sup- 
ply at both the dispatching and the 
receiving ends of the circuit. More- 
‘over, those supplies for the most part 
were to be distinct from that supply 
of power by which the actual me- 
chanical operation of the contro] de- 
vice was to be accomplished. It was 
important that the equipment at the 
receiving ends especially be simple 
in nature, because in several in- 
stances the air-break switches were 
located on poles some distance from 
any suitable shelter for any quan- 
tity of apparatus. 

-The Autocall Company of Shelby, 
Ohio, presented a circuit which fit- 
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ted well the specifications. A single 
operating cabinet was proposed for 
the dispatcher’s station, from which 
over the five leased lines “open” and 
“close” operation could be _per- 
formed, with supervisory lights at 
all times showing the position of the 
controlled apparatus. The basic cir- 
cuit appeared to be very reliable; 
operational functions were adjusted 
so as to satisfy West Penn Power 
Company requirements with effective 
results. 

All of the equipment in the dis- 
patcher’s station is located in one 
console type cabinet, designed to 





AMMETER shows operating position 
as wll as supervisory current 


This ammeter dial has sections of its dial 
appropriately colored so that the red and 
green indicating lights could be obviated 
if desired. However, in this installation they 
were included in order that the switch posi- 
tions could be more easily seen by the dis- 
patcher from a distance. 


current from an external source. 
ungrounded, it is difficult for there to be a flow of current in the 
loop through the control relays. Even should it occur it would be 
necessary that it have the proper direction and that it exceed the 
normal current flow in the circuit and, further, that it have a time 
duration sufficiently long to cause the relays to operate. 


Moreover, the system being 


take care of ten circuits, five of 
which are now in service and five in 
reserve for the future. 


Circuit Defects Signaled 


Under normal operating condi- 
tions a current of about 30 milli- 
amperes flows continually in these 
leased telephone circuits between the 
dispatcher’s station and any one of 
the receiving stations. The telephone 
circuit occur in the telephone sys- 
alarm is immediately given at the 
dispatcher’s station should an open 
circuit occur in the telephone sys- 
tem or should the flow of current fall 
below a minimum operating value. 
Any change in position of a con- 
trolled device is immediately sig- 
naled.to the dispatcher’s station and 
an alarm is given until the selector 
switch is turned to the agreement 
position. 

The operating position of each 
switch and breaker is indicated at 
all times by red and green control 
lights on its individual control panel 
in the dispatcher’s cabinet. An indi- 
cating zero-center ammeter on each 
panel indicates, the operating posi- 
tion as well as the flow of current 
over the control circuit. 

Power for operating the oil cir- 
cuit breaker at the automatic sub- 
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station is supplied by the substation 
storage battery. At the air-break 
switch locations it was necessary to 
supply an operating potential for 
the motor mechanism. A 2,300-volt 
distribution circuit with fully auto- 
matic control features extends from 
the automatic substation into the dis- 
trict in which the air-break switches 
are located. At some points this cir- 
cuit is carried on the same pole line 
on which is carried the 25-kv circuit. 
Only a very small proportion of the 
line is thus exposed and operating 
records over a number of years indi- 
cate that simultaneous faults on this 


the telephone leased line, so that a 
loss of operating potential for the 
motor mechanism gave an open cir- 
cuit indication at the dispatching 
station. The time-delay feature was 
used in order to prevent severe volt- 
age disturbances from giving false 
alarms. 

At the glass company station, 
where extreme reliability was re- 
quired, the decision concerning op- 
erating power was that the local dis- 
tribution circuit lacked the absolute 
reliability which was desired for the 
operation of the air switches at this 
station, the most critical on the 





CONSOLE CABINET at dispatcher’s station provides for ten circuits, five now in use 


To this cabinet no connections other than 
the five leased telephone circuits and a 110- 
volt, 60-cycle a.c. supply are necessary. A 
regulated copper oxide rectifier inside of 
the cabinet supplies potential for the super- 
visory control system. To take care of an 
emergency condition 135-volt battery poten- 
tial was brought to the cabinet and may 
readily be put into service should the 
alternating-current supply fail. No super- 
visory operating power of any sort is re- 
quired at the controlled location; the 
supervisory circuit is entirely self-contained 
and requires no storage batteries at the 
receiving points. 

Operating controls consist of a selector 
switch and an “operating button." To bring 
about a desired operation the dispatcher 


turns a selector key corresponding to the 
equipment under control to the position 
which he desires the controlled device to 
take. This reverses the polarity of the circuit 
but still leaves the indicating lights prop- 
erly denoting the condition of the con- 
trolled device. He then turns the switch to 
an overtravel position and presses an op- 
erating button, which then transmits the 
impulse to cause the desired action. The 
provision requiring that the operator use 
both hands to bring about an operation is 
in accordance with specifications to add a 
safeguard against incorrect operation by 
too hasty action. Evidence that the receiver 
relays have been put into action is given by 
the swing of the indicating ammeter into 
the blue portion of the ammeter dial. 





2,300-volt line and upon the 25-kv. 
line rarely occur. Accordingly 110- 
volt service was obtained from this 
2,300-volt distribution line for the 
operation of the two air switches 
adjacent to the automatic substation. 
A time-delay under-voltage relay was 
installed, through the normally 
closed contacts of which was wired 
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25-kv. loop. A 48-volt storage bat- 
tery was installed and housed in a 
metering booth which was located in 
the substation yard nearby. 

A regular schedule of battery and 
receiver relay inspections has been 
arranged and as a further means of 
checking the readiness-to-operate fac- 
tor every one of the supervisory op- 
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erations is carried out once a week 
at a designated early morning hour. 
All equipment has operated satis- 
factorily during these weekly tests 
and there has been very little reason 





25-KV. SUPERVISED air-break switch 
at glass plant 


Receiving relays in cabinet at right; motor 
mechanism at left; telephone company’s 
leased line and box at midheight of pole; 
48-volt battery housed in metering booth 
nearby. Supervision over the operating 
potential of this battery is given by wiring 
the leased telephone line through the nor- 
mally closed contacts of a 48-volt auxiliary 
relay calibrated to have a drop-out at a 
safe point above the minimum operating 
value of the air-break switches, 





for maintenance of any sort. Occa- 
sion has not as yet arisen to test the 
equipment under conditions of ac- 
tual need, but the results of tests 
offer confidence that correct opera- 
tion will result. 

The cost of the supervisory equip- 
ment for the transmitting stations 
and for the five receiving stations 
was $1,268. The complete installed 
cost of the entire system, including 
motor mechanisms, conduit, cable 


and administrative expense, amounted 
to $5,643. 
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Editorials 


S. B. WILLIAMS, Editor 


The Right Places 
for the Right Men 


METER departments involve personnel problems a little 
different from the others. Opportunities for recognition 
and advancement are often slow, partly because that 
department frequently has a status detached from the 
rest of the company activities. The opportunity also to 
draw upon that group of specialists for service elsewhere 
can easily be obscured unless steps are taken to prevent it. 

One effective scheme is to classify all the functional 
jobs of the meter department. It involves a precise defini- 
tion of the duties of routine testers, special power testers, 
standardizers, supervisors, etc. These are arranged in log- 
ical order of importance and qualifications are set up for 
transfer from one grade to the next higher grade. 
Examinations based on knowledge of meter theory and 
practice and of departmental routines become the means 
of establishing the capacity to progress when openings 
arise. Properly framed they can disclose the capacity of 
the employee to be useful in other departments of the 
company by focussing on alertness, unselfish service and 
an understanding of public reactions. 

In this way one company has created a stimulus to 
proficiency and advancement. Whoever demonstrates the 
requisite aptitude is assured of a chance at opportunities 
for betterment. Those who do not measure up have little 
basis for complaint. 

By such organized procedure the meter department 
again becomes the proving ground that it used to be 
when cadets were customarily placed there to determine 
their technical competency and, above all, their ability to 
work harmoniously with the public and with fellow 
emmployees. 


Alleged Savings 


MANY public. ownership consultants paint glowing pic- 
tures of savings which might be effected should the 
private utility be purchased by the city. These estimated 
savings need close analysis before being accepted. 


76 (1068) 





In the move to initiate legislation for the city to 
purchase the properties of Louisville Gas & Electric Co., 
the Kentucky Taxpayers League was told that the change 
to municipal operation would give consumers an initial 
saving of $3,000,000 annually. This was made up of 
$2,000,000 saving in interest charges by issuing 23 or 3 
per cent revenue bonds, $600,000 saving in federal in- 
come taxes and $400,000 by salary cuts and limiting of 
payments for managerial expenses, in this case to holding 
companies and affiliates. 

Inspection reveals that the interest saving in such 
an amount is misleading. The company’s outstanding 
debt now carries a 34 per cent coupon, so there would 
be little saving in that direction. What the promoters 
expect to get in savings is from preferred and common, 
which is nothing more nor less than the savings which 
any municipality might get when it took over private 
operation by eliminating the small investors, who put up 
the risk money. In effecting such a saving the city is 
hitting the preferred holder—the small investor. 

The $600,000 saving in federal income taxes means 
that the federal government must look elsewhere for 
sources to regain this revenue. The $400,000 saving in 
salaries and managerial expenses means lower employee 
income and loss of employment to those who had been 
rendering these services. 

These are responsibilities which should command 
consideration in any shift from private to public enter- 
prise. 


Fluorescent Back 
on the Track 


OUR congratulations to the general sales committee of 
the E.E.I. for its clear-cut resolution covering the utility 
position on fluorescent lighting. It is fair, progressive, 
unequivocal and should do much to clear the air—and it 
certainly needed clearing. 

It may be that some utilities greatly feared the effect 
of fluorescent lighting upon revenue, but we doubt if that 
was what caused so many of them to be apprehensive. 
They were aroused because the sales methods used by 
some people were not in accord with the program of 
vision improvement which through Better Light-Better 
Sight promotion represented considerable effort and 
investment on the part of utilities. They were aroused 
because ill-designed equipment was sold to their cus- 
tomers, because power factor was poor, because customers’ 
good will was destroyed by misrepresentation, because 
promotion has aroused a demand for something that was 
not available in the manner in which the customer thought 
it was. 

If utilities were opposed to everything that was more 
efficient in its utilization of electricity on the grounds that 
it might reduce revenue they would long ago have 
abandoned promotion of lighting, electric cooking and 
refrigeration, not to mention several other loads. 
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The utilities will prove to be the strongest promoters 
of fluorescent lighting, as they have of other devices 
which they feel will improve service to the customer. All 
they ask is that the customer be not misled and that he be 
supplied with equipment that will give a proper lighting 
job. 

Now that every one knows what the utility policy is 
we can expect to see fluorescent go in the direction for 
which it was designed—more light, better light, cooler 
light, color discrimination, decoration. 


Better Foot-Candles 


WE HEAR so much these days about raising lighting 
levels to 40, 50 and even 100 ft.-candles that we are apt 
to forget, momentarily, at least, that merely going to 
higher intensities may not always be the complete or 
the best solution to a specific lighting problem. A few 
years ago Ward Harrison told the Illuminating Engineer- 
ing Society that ceiling brightness limited comfortable 
general illumination to 50 ft.-candles. 

This point is re-emphasized in the recent lighting 
installation at the drafting office of the Pullman-Standard 
Car Manufacturing Company, described in this issue. 
Here it was found that 36 ft.-candles from indirect 
fixtures provided comfortable lighting. Another distinc- 
tive feature of this installation is the ceiling. Ordinarily, 
lighting engineers prefer flat, continuous ceilings. In 
this drafting room, prompted by investigations of cus- 
tomary lighting procedure, the engineers broke sharply 
with tradition and designed the ceiling with a built-in 
deep beam-and-girder construction, with the parallel 
barriers across the line of vision to break up objection- 
able ceiling brightness. Paints, too, figured in the light- 
ing solution; those chosen have high reflection factors, 
of course, but are colored to avoid any dazzling white 
appearance. 


Vacancies Lend Support to 
Commercial Rewiring 


IT USED to be that when office building vacancies fell be- 
low 15 per cent there was a strong upswing in new con- 
struction. At the depth of the depression the vacancy 
figures went to around 28 per cent. This was the worst. 
Since then they have been improving, and as of last fall 
stood at slightly over 17 per cent. The next survey will be 
next month and should show between 16 and 17 per cent. 
Under normal conditions, then, we should expect a 
commercial building boom to be getting under way. As 
long as the money market stays the way it is, however, no 
boom of this kind is expected. Instead, as vacancies 
decrease the less desirable space will be utilized. 
Tenants will take this space in older buildings re- 
luctantly and postpone office expansion as long as possible 
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unless the owners of these buildings are foresighted 
enough to modernize. 

These owners have known for a long time that they 
had to be satisfied with small rent and heavy vacancy 
because of the better facilities offered by more modern 
buildings. The cost to modernize, however, has in their 
opinion been prohibitive in the prevailing rental market. 
Those conditions are changing and better rents can be 
had from now on. 

The greatest demand on the part of new tenants is 
good lighting, and that happens to be one of the worst 
features of most old buildings. The drawback to better 
lighting has been the heavy cost to provide adequate 
wiring. That handicap has now been removed with the 
new thin wall insulation and larger conduit fill. 

The industry could not have picked a better time to 
introduce these new wires. The demand is here waiting 
on our doorstep. 


Earning Value 
of Rebuilt Equipment 


ALTHOUGH the movement toward replacing meters 
with obsolete characteristics has been taking place on 
an extensive scale several utilities have been modernizing 
old watt-hour meters. While there is considerable justi- 
fication for trying to salvage the investment in workable 
equipment as a means of averting new capital outlays 
wherever practicable, the apparent economy in the re- 
habilitation of older meters by insertion of new parts was 
given a blow from a different angle by the Missouri 
Public Service Commission in the Kansas City Power & 
Light case (No. 6576). 

The company engineers testified that their mod- 
ernization program warranted a 95 per cent condition 
for the meter account, but the commission engineers 
scaled it down to 71.3 per cent. The commission, while 
increasing this figure to 75 per cent, upheld its engineers 
in claiming that restoration does not give the improved 
meters the status of new meters, even though the char- 
acteristic performance is made sensibly equivalent. It 
was even denied that the commission’s attitude amounted 
to charging obsolescence which had not actually occurred 
in a meter that was given a new starting point in life 
history. 

This decision brings home forcibly the fact that 
economies of rehabilitation enjoyed by industry generally 
are not always long-time economies for a regulated in- 
dustry. It is not only meters, but distribution trans- 
formers, turbines—anything that might have its life 
appreciably extended through rebuilding. The justifica- 
tion will not be alone the difference between the cost to 
rebuild and the cost to purchase new, but it will needs 
have another element—the difference in allowable invest- 
ment on which a return may be earned over the life of 
the equipment. 
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The Hush-Hush-Hush of the Grid 


ONE can take that latest edition of 
the electric grid system for the North- 
east and determine very quickly that 
from the standpoint of effecting any 
real economy it is not calculated to 
appeal to any one with experience in 
the electrical business. 

And if one realized what the in- 
ventors were working on, one would 
be inclined to urge that, even if the 
idea were basically sound, it should 
be postponed until such a time as 
the whole grid system would not be- 
come obsolete in a few years. 

Experts tell the writer that the cost 
figures are absurd. Instead of $189,- 
508,200 for the initial cost of the first 
section the estimate should be at least 
$275,000,000. On such a question the 
writer has no pride of opinion, but 
it is easy to accept this criticism, if 
one studies various estimates on other 
public works and compares them with 
the ultimate costs. 


What Peaks 


Experts also jeer mildly, though 
not very openly as yet, at the notion 
of the government grid system boost- 
ers (Cohen and Corcoran seem to be 
the mainspring behind the drive) 
about peak loads. It is pointed out 
that the government people are con- 
sidering present peaks, not emergency 
peaks. Obviously, it is pointed out, in 
the event of a war emergency two 
things would happen. Instead of one 
shift a day essential industries cap- 
able of getting the workers would go 
to at least two if not three shifts a 
day, which change would not boost 
the peak one iota. 

The second thing that would hap- 
pen would be government restriction 
of non-essential use of current dur- 
ing the peak hour. It has already been 
discovered, though our government 
experts do not seem to have heard 
about it, that the peak of the British 
grid has actually decreased under the 
war load. It is not claimed that this 
would necessarily happen here be- 
cause there is no thought of black- 
outs in the United States in a war 
emergency. But no one doubts that 
the government would find it a very 
simple matter to reduce, if not stop, 
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By CARTER FIELD 


This noted journalist gives his per- 
sonal comments and interpretations on 
current happenings affecting the elec- 
trical industry. His background and 
his location at Washington make his 
thoughts informative and interesting even 
though all may not agree with him 


all non-essential consumption of cur- 
rent during any particular hour 
which might, for whatever reasons, 
interfere with war work. 

Experts also say that it would be 
several years before the electric sta- 
bility problem of such a grid system, 
integrating with existing systems, 
could be worked out, and by that 
time the war might be over. The act- 
ual average cost of delivery of power 
utilizing this proposed grid system, 
according to some who have studied 
it, would be $50 per kilowatt per 
year. If so, that would be mildly 
rough on some of the national de- 
fense industries buying it. Some of 
them could do better if deprived of 
this beneficence. 

No estimate seems to be figured of 
the tremendous additional cost to the 
various electric companies in tieing 
in with the grid system. One estimate 
given the writer is that this alone 
would run about $100,000,000. Nor 
is there any proper charge for the 
line loss which would be sustained. 


Ulterior Motive? 


Now there is more in all this than 
meets the eye. It is difficult to believe 
that there is such a lack of under- 
standing of the practical problems 
involved, because some of the gentle- 
men who are pushing this thing are 
by no means stupid. Quite the con- 
trary. 

In the first place why the secrecy, 
or at least the attempt to compel 
secrecy? True, the story “leaked.” It 
was first obtained by Merwin Browne, 
who printed it in the Buffalo Evening 
News, and very obviously came from 
a source friendly to the whole idea. 

There was no suspicion in New 
Deal ranks in Washington that any 
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of the power company experts, execu- 
tives or connections had given out 
the story. But there was bitter criti- 
cism of various New Deal officials 
blamed for giving it out. Why? 

Let’s look at the history of this 
thing a minute. It was first proposed 
quite a while back, when the cost was 
estimated at $400,000,000. It was 
thought at that time that Congress 
would have to make a big appro- 
priation. Experts began to shoot at 
the plan, and, with the economy wave 
coming on, it was realized by the left 
wingers that they did not have a 
chance to put their scheme through. 


Want No Shooting 


Why were they so anxious for it 
in the first place? Why did they kick 
out Louis Johnson’s committee and 
put the whole study of power needs 
for national defense under Mr. Ickes? 

Obviously because they wanted to 
use the war emergency—which last 
September seemed much more immi- 
nent as far as involvement of the 
U. S. is concerned than it has looked 
since—as a method of getting the 
government further into the power 
business, and advancing the cause of 
public ownership in the electric field. 

Right now it is considered almost 
treason to the New Deal, not to men- 
tion the third term or Bob Jackson’s 
candidacy, to intimate that the U. S. 
could possibly get into the war. That’s 
the reason for secrecy. 

Also, one might be forgiven for 
suspecting that the backers of this 
new grid plan did not want the pri- 
vate utility experts shooting at it in 
public. That might have too much 
effect on Capitol Hill. So the utility 
experts were sworn to secrecy. 

But suppose the U. S. does get into 
the war, as many high administration 
officials still believe despite all the 
hush-hush stuff necessitated by the 
political expendiency of a presiden- 
tial election year. Then, obviously, it 
might not be difficult to make this 
great forward step toward govern- 
ment operation of the electric indus- 
try. It might be pushed through a 
bewildered Congress under the whip 
and spur of “necessary war powers.” 
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Offering of Utility Stock 
to Test Investor Demand 


Banking syndicate offers 714,835 shares of common stock of Indiana- 
polis Power & Light at $24 a share — Other utilities to raise addi- 
tional capital in sale of equity — New investor market seen opened 


A new trend in utility financing is be- 
ing undertaken by several companies 
which is likely to have a profound effect 
on the future growth of the industry. 
For many years the operating utilities 
have been unable to obtain new capital 
other than from sale of bonds or equity 
supplied by parent companies. Since 
the Securities and Exchange Commis- 
sion has raised the issue of operating 
utilities obtaining additional capital 
through the sale of common stock sev- 
eral companies have taken action in 
that direction. 


Stock Offering 


This week a banking group offered 
714,835 shares of no-par common stock 
of Indianapolis Power & Light Co. at 
$24 a share. The offering comprised 
645,980 shares held by Utilities Power 
& Light and 68,855 shares representing 
new financing by the Indianapolis 
utility. 

Proceeds from the sale of the 68,855 
shares will be used toward reimburs- 
ing the company for capital expendi- 
tures. The company also plans to sell 
2,500 shares of its $100 par value 6 
per cent cumulative preferred stock at 
private sale. 

Before the public offering SEC 
approved the declaration to issue the 
stock. 

The public reception of this issue is 
expected to be a test of investor demand 
for common stocks of operating utili- 
ties. The sale constituted the first public 
offering of such securities in many 
years. The other offerings which are to 
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follow in coming months are expected 
to have an important bearing on plans 
of holding companies to meet the in- 
tegration provisions of the utility act 
in disposing of isolated properties 
which might be ordered by the SEC. 

Public offering of 200,000 shares of 
common stock and $3,500,000 of new 3 
per cent bonds of West Penn Power Co. 
is expected to be made in the near 
future. Originally the company intended 
to raise $7,500,000 of new capital for 
expansion by issuing $5,000,000 of first- 
mortgage bonds and $2,500,000 in pre- 
ferred stock. The question of selling 
common stock was raised during hear- 
ings before SEC and the company 
changed its plans. 

H. Hobart Porter, chairman of 
American Water Works & Electric Co., 
which controls West Penn Power, said 





Commonwealth Edison 
to Spend $100,000,000 


Commonwealth Edison Co. will spend 
$100,000,000 on a construction program 
for the next three years, Charles Y. 
Freeman, chairman, told stockholders at 
their meeting in Chicago this week. The 
program, he said, has been planned to 
meet expected growth in the system's 
electricity load and to build sufficient re- 
serve for proper operation of the system. 
No new financing is contemplated as 
funds are available to meet the ex- 
penditures. : 

Construction for 1940 involves the ex- 
penditure of approximately $42,000,000. 
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that “it is believed desirable for the 
company to have an established market 
for all classes of its securities.” Mr. 
Porter said that West Penn Power is a 
steadily growing property and will re- 
quire large amounts of capital later. 

Heretofore American has owned 100 
per cent control of West Penn. The 
sale of new common will create a minor- 
ity interest. However, Mr. Porter said 
that the parent company will continue 
to hold its interest and may increase it. 


Seeks Public Market 


Wisconsin Electric Power Co., sub- 
sidiary of North American Co., has 
proposed the sale of 282,098 shares of 
4% per cent series preferred stock of 
$100 par value and 1,551,539 shares of 
common stock, $20 par value. The com- 
pany proposed to SEC in the registra- 
tion statement to offer in exchange for 
each share of its outstanding 6 per 
cent preferred one share of the new 
preferred and % share of com- 
mon stock, plus a dividend adjustment 
of 3744 cents a share of 6 per cent 
preferred stock. The exchange offer will 
be effected only if at least 60 per cent 
of the 6 per cent preferred stock held by 
others than the parent company is de- 
posited. 

Sylvester B. Way, president of the 
Wisconsin utility, testified at the SEC 
hearing that the company desired to 
establish a public market for its com- 
mon stock. 

Washington Gas Light Co. has filed 
with SEC a registration statement for 
24,400 shares of $4.50 cumulative con- 
vertible preferred stock and 73,200 
shares of no-par common stock. The 
common stock will be reserved for issu- 
ance at such time as the preferred-stock 
holders may elect to exercise their con- 
version rights. 

SEC has called a public hearing for 
April 15 on the proposed $10,250,000 
financing of Toledo Edison Co. The 
utility proposes to- issue $3,000,000 of 
3% per cent 30-year bonds and $7,250,- 
000 of 3% per cent 20-year debentures. 
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METER WINDOW DISPLAY—Current one of a series of special window displays at the 
Ft. Worth offices of Texas Electric Service Co. that is dramatizing little-known phases 
of company operations is this display of meters and instruments, which has attracted 
a great deal of public attention and favorable comment 





The SEC has proposed that the com- 
pany give consideration to raising part 
of its funds through the sale of common 
stock. 

It is the opinion of SEC officials that 
future financing by utilities should be 
in the form of common stock and that 
once a market is re-established holding 
company systems will be in a position 
to dispose of their holdings in isolated 
properties and thereby eliminate at least 
one problem in integration under the 
utility act. Also, it is believed that the 
ratio of equity to total capitalization 
should be raised from present levels. 


Power Factor Regulation 


Central Ohio Light & Power Co. has 
filed a regulation with the utility com- 
mission to supplement its regulations 
governing the use of neon, fluorescent 
and other types of lighting equipment 
of low power factor to require that such 
equipment of 500-va. (approximately 
200 watts) or more, installed or moved 
to other locations, shall be designed or 
equipped to operate a power factor not 
less than 90 per cent lagging or leading. 


Line Interference Ruling 


The Kentucky Court of Appeals has 
ruled that a rural electrification com- 
pany may interfere with a public tele- 
phone service “to the point of destruc- 
tion” if the interference is not neces- 
sary and the electrical firm is not negli- 
gent. 
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Utility Expenditures 
Aid Local Business 


Sales of electricity by Northern 
Indiana Public Service Co. increased 
14.43 per cent in 1939 over the pre- 
ceding year, Dean H. Mitchell, presi- 
dent, stated in the annual report to 
stockholders. Net income from all 
sources totaled $2,366,039 and gross 
revenue was $18,491,458. 

Mr. Mitchell said that the refunding 
program of the company, completed 
last December, has materially strength- 
ened the capital structure of the com- 
pany. 

Last year the company spent more 
than $7,000,000 for supplies and serv- 
ices within the territory. The company 
is continuing its co-operation in the plan 
of rural electrification in the state, the 
number of rural customers increasing 
10.15 per cent during 1939. 


Toledo Edison Plans 
New 50,000-Kw. Unit 


Part of the $10,250,000 financing 
program of Toledo Edison Co. will be 
used for plant expansion, while the re- 
mainder is for refunding outstanding 4 
per cent debentures. 

The company intends to install a 
50,000-kw. turbo-generator at its Acme 
power station at an estimated cost of 
$4,500,000. Two high-pressure steam 
boilers are to be installed. Other im- 
provements and additions will be made 
to substations and distribution system. 





Power Policy Group 
to Report on Grid 


Following a meeting of the National 
Power Policy Committee in Washing- 
ton this week, a high federal official 
said that there was a “distinct possi- 
bility” that the reorganized commit- 
tee might make its first “progress re- 
port” to President Roosevelt some time 
next week, or at least in the near 
future. 

The committee met this week to re- 
ceive reports of the secret New York 
meeting with private utilities held on 
March 12, in which a grid plan in- 
volving expenditures of $190,000,000 
was presented to the industry. (See 
ELectricaL Worip, March 30, 1940.) 

Several officials who sat in on the 
NPPC meeting were pessimistic of any 
action on the plan, at least at this 
session of Congress. 


Express Pessimism 


Their pessimism was based on the 
improbability of getting through Con- 
gress any legislation authorizing crea- 
tion of a federal agency to build the 
grid without utility co-operation. One 
member of the committee privately 
stated that there was not “a chance in 
the world” to get backing from the 
industry, in his opinion. 

“The industry is suspicious of the 
plan and would be even if we entered 
into a contract stating the government 
had no designs on their rates, opera- 
tions and properties,” he added. 

The attitude of more optimistic mem- 
bers of the committee was that they 
were “awaiting” an expression of ap- 
proval from the industry. They stated 
that: 

1. The proposed grid would contain 
no government power. This was in an- 
swer to the report that the committee 
still had up its sleeve the idea of the 
government constructing four huge 
steam plants to generate reserve power 
for the high-tension lines. 

2. That the grid plan was not be- 
ing advanced as a “stalking horse” for 
the St. Lawrence waterway or devel- 
opment of public power on the Niagara 
River. © 

3. That the government has no in- 
tention of attempting to control retail 
rates through the device of the grid. 

Meanwhile, it was learned that the 
Tennessee Valley Authority is conduct- 
ing discussions with a view to estab- 
lishing permanent interchange of power 
with Appalachian Electric Power Co. 
over the already existing line between 
Kingsport-Waterville-Knoxville.  Dur- 
ing the drought last summer a tempo- 
rary arrangement was made to supply 
TVA with about 25,000 kw. of off-peak 
power. A permanent arrangement is 
now sought. 
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Start Work on 35,000-Kw. 
Steam Station Addition 


Indianapolis Power & Light prepares for future load increase by 
installation of new unit to Harding Street plant — Generating 
unit to go into operation late next year 


Preliminary work started recently on 
a $2,000,000 project of the Indianapo- 
lis Power & Light Co., calling for the 
addition of a third 35,000 kw. turbo- 
generator unit to the company’s Hard- 
ing Street station to prepare for future 
load increases. The new generating 
unit, which alone will cost $700,000, is 
expected to go into operation late in 
1941. The order for the unit has not 
yet been placed but it is expected that 
it will require more than a year for 
delivery. 

President H. T. Pritchard, in an- 
nouncing the addition, stated that the 
present capacity of the company’s 
power plants is considerably in excess 
of any likely demands on them for 
several years to come. He said: “Our 
plan to add to the local power supply 
is not prompted by any immediate 
need but rather by our faith in the 
future of Indianapolis . . . A reliable 
and adequate supply of low priced 
electric power is essential in helping 
industries to prosper and attracting 
new ones.” 


Plan Change in Unit 


Although the capacity and general 
characteristics of the new turbo-gen- 
erator will be the same as each of the 
35,000-kw. units now used at Harding 
Street, it will be designed to run at 
twice the speed or 3,600 r.p.m. and it 
will be hydrogen cooled. Operation 
will be at 400 lb. steam pressure, 700 
deg. temperature, in the beginning. 
The turbine will probably be changed 
later to 850 Ib. pressure and 900 deg. 
F. steam, it was stated. 

It is planned to operate the new 
turbine from the present boiler ca- 
pacity until such time as a fourth gen- 
erating unit is called for by further 
load increase. 

Plans for the project call, among 
other things, for an 84-ft. brick, steel 
and concrete addition to the existing 
turbine room and a 34-ft. extension to 
the adjoining electrical control room; 
the drilling of four 30-ft. wells about 
110 ft. deep, and addition to the pres- 
ent water intake and discharge system; 
enlargement of the screen house and 
the addition of a third unit to the 
large steel outdoor substation. 

Dan C. Hess, vice-president in 
charge of operations, announced that 
the engineering firm of Gibbs & Hill 
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has been engaged to supervise the en- 
tire project for the company in co-op- 
eration with the company’s own engi- 
neering department headed by Paul F. 
Helm. 

In addition to the work at Harding 
Street, the company has announced 
plans for the addition of a third floor 
to the administration building at the 
company’s Morris Street operating 
headquarters. Cost of the additional 
story and equipment is estimated at 
nearly $100,000. 

The new floor will be occupied by 
the engineering department, whose 
work has increased greatly as a result 
of the company’s expansion program, 
and probably by the property records 
department, according to Mr. Hess. 
Work on the new floor is expected to 
start by the end of March and to be 
completed by July 1, ready for occu- 
pancy. 

a 


Board to Probe Lighting 
Rates of Boston Edison 


Massachusetts Department of Public 
Utilities has voted unanimously to in- 
vestigate on its own motion the light- 
ing rates of the Boston Edison Co. Com- 
missioner Grant initiated the move, 


stating that the company’s net income 
exceeded that of 1938 by approximately 
$300,000, and that since 1936 residential 
energy sales have increased by more 
than 35,000,000 kw.-hr., with an approx- 
imate increase in revenue from this 
source of $1,600,000. During this period, 
he stated, commercial lighting energy 
sales have gained by about 18,000,000 
kw.-hr., and revenue therefrom by 
$750,000, making a total increase since 
1936 from the above classes of business 
of $2,350,000. 

The existing residence rate has been 
in effect since April 1, 1935, Mr. Grant 
said, pointing out that with the im- 
provement in business conditions the 
company’s net would be still higher 
were it not for increased charges for 
depreciation, relief, pensions and wel- 
fare work. Chairman Joseph R. Cotton 
of the commission stated that the board 
would be unable to take up the Edison 
rate situation until several matters of 
more immediate importance are con- 


cluded. 


Westchester Lighting 
to spend $4,500,000 


Westchester Lighting Co. and the 
Yonkers Electric Co., subsidiaries of 
Consolidated Edison Co. of New York, 
will spend $4,500,000 during 1940 for 
improvements to gas and electric serv- 
ice. 

Foremost among the improvements 
will be electric line extensions costing 
$2,000,000. Other expenditures will be 
for new underground conduits and gen- 
eral electrical equipment. Regular 
crews of the company will perform 
most of the work. 





NEW HYDRO—Rockland N. Y. Light & Power Company's 10,800-hp. Swinging Bridge 
No. 2 remote-controlled generating plant on the Mongaup River, operating under 120-ft. 
maximum head, with a vertical 6,750-kw. Westinghouse 4-kv. generator driven by a 
S. Morgan Smith turbine at 240 r.p.m. Energy is stepped up to 38 kv. 
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New 25,000-Kw. Unit 
for Joliet Station 


Installation of a 25,000-kw. high- 
pressure topping turbine and additional 
boiler capacity for the Joliet station of 
the Public Service Co. of Northern IIli- 
nois has been authorized, according to 
a brief statement in the annual report 
to stockholders by Charles Y. Freeman, 
chairman of Commonwealth Edison Co. 

According to Public Service Co., plans 
for the modernization of the Joliet sta- 
tion, a project which will ultimately in- 
volve approximately $4,000,000, has 
been in the course of planning and 
preparation for some time and will not 
be completed for two years or more. 
Plans contemplate modernization of 
boiler equipment and the addition of a 
25,000-kw. high-pressure steam turbine 
together with necessary auxiliary equip- 
ment. 

The whole program of development 
at this plant may be interpreted, accord- 
ing to the company, as recognition of 
the present and future industrial im- 
portance of Joliet. The expansion and 
modernization of industry throughout 
the Joliet area, notably electrification 
of the American Steel & Wire Co. plant 
and other large industries, have been 
influential in the decision to enlarge 
the generating station and further for- 
tify the reliability of service for present 
and anticipated requirements for elec- 
tricity. 


Standards for Rotating 
Machinery to Be Revised 


A revision of the American Standards 
for Rotating Electrical Machinery 
(C50-1936) is now being planned by 
the American Standards Association 
committee on rotating electrical ma- 
chinery. A large number of recom- 
mendations for revision have already 
been received. 

The standards include requirements 
for direct-current, synchronous and in- 
duction machines, synchronous con- 
verters and a.c. and d.c. fractional- 
horsepower motors. 


Safe Harbor Costs Fixed 


Federal Power Commission has de- 
termined the actual legitimate original 
cost of the Safe Harbor Water Power 
Corp.’s hydro-electric project on the 
Susquehanna River in Pennsylvania as 
of December 31, 1937, to be $27,919,516. 
The corporation is ordered to establish 
and maintain control accounts with 
reference to this project showing a 
total debit balance in its Electric Plant 
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Accounts of $27,919,516 as actual legiti- 
mate original cost of this project as of 
December 31, 1937; as well as subsid- 
iary accounts in accordance therewith, 
and within sixty days to file with the 
Commission FPC Form No. 76, showing 
such compliance. 


State Legislature 
Ends 1940 Session 


The 1940 session of the New York 
State Legislature came to an end 
early Sunday morning, March 31, after 
a night devoted to the disposal of 
last-minute business. 

Among the highlights of the ses- 
sion as far as the electrical light and 
power industry is concerned was the 
defeat of the bill to authorize the 
establishment of a “yardstick” power 
plant in New York City. The bill was 


similar to but not identical with a 


measure introduced but killed last 
year. 
The Ehrlich bill to abolish the 


State Power Authority was defeated 
when Republicans in the Assembly 
joined with Democrats in rejecting the 
measure by a vote of 77 to 48. The 
bill provided that the activities of the 
authority be suspended from July until 
“restored by law hereafter enacted.” 

Permission of cities to impose a 
1 per cent tax on gross receipts of 
utility corporations to finance unem- 
ployment relief is extended to July 1, 
1941, under a bill signed by Governor 
Lehman. 

Before it adjourned the Legislature 
adopted the Canney resolution memo- 
rializing Congress not to ratify the 
treaty with Canada for erection of a 
seaway waterway on the St. Lawrence 
River. The resolution was passed after 
debate by a vote of 97 to 33. 


Virginia Denied Petition 
to Act in Power Dam Case 


The U.S. Supreme Court this week 
refused to allow Virginia to intervene 
as an active party in the government’s 
power case against the Appalachian 
Electric Power Co. testing federal juris- 
diction over erection of power dams on 
small streams. However, the court 
authorized the state to take part in oral 
arguments as “a friend of the court.” 

The government has appealed from 
an adverse Circuit Court decision which 
it contends unduly restricts government 
authority over the utility’s dam on the 
New River. The lower court had ruled 
the Federal Power Commission had no 
jurisdiction over the power project. 





U. G. I. System Units 
to Spend $20,000,000 


Capital expenditures projected for 
1940 by the companies in the United 
Gas Improvement Co. system will total 
more than $20,000,000, as compared 
with $11,300,000 in 1939, according to 
John E. Zimmermann, president. 

In the annual report to stockholders, 
Mr. Zimmermann said that indications 
are that 1940 will witness the largest 
capital expenditures on the part of the 
utilities since 1931, when the industry, 
in the interest of employment and at 
the behest of the government, was loy- 
ally proceeding with a full construction 
program despite the then prevailing un- 
certain business conditions. 

Discussing the surveys made by the 
National Defense Power Committee and 
its successor, Mr. Zimmermann said 
that in the important war material cen- 
ters in which the major U.G.I. electric 
subsidiaries operate the indications are 
that the combined existing power plant 
facilities, together with additions now 
actually under construction or planned 
for completion by 1941, will be suffi- 
cient not only to supply the normal re- 
quirements, but also to carry the esti- 
mated abnormal load which might be 
experienced should war occur in that 
year. 

Residential consumption of electricity 
for the system for 1939 showed an aver- 
age of 1,002 kw.-hr., against 484 kw.-hr. 
ten years ago. The average rate was 3.81 
cents per kilowatt-hour, against 6.8 
cents in 1929. 

Consolidated operating revenues 
totaled $112,401,349, against $107,440,- 
943 in 1938. Net income was $28,719.- 
328, against $26,832,668. 

Mr. Zimmermann indicated in the re- 
port that the company would maintain 
the stand it took, in respect to system in- 
tegration under the utility act, in re- 
ply to the letter of former SEC Chair- 
man William O. Douglas in December, 
1938. 


FPC Issues Show-Cause 
Orders on Two Projects 


Federal Power Commission has 
ordered Metropolitan Edison Co. and 
Southern Kraft Corp. to show cause, 
on or before April 22, why they should 
not cease operating, without federal 
licenses or authority, their two hydro- 
electric projects located on the Sus- 
quehanna River near York Haven, Pa., 
or why the commission should not re- 
quest the Attorney-General to institute 
appropriate proceedings against them. 

In entering the orders, it is stated 
that it appears to the commission that 
each project is so operated and main- 
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tained that it affects the interests of in- 
terstate and foreign commerce in the 
navigation and navigable capacity of 
the Susquehanna River, was not con- 
structed and is not operated under and 
in accordance with the terms of a per- 
mit or valid existing right-of-way, and 
the construction operation and main- 
tenance of each project was and is in 
violation of the terms of the Federal 
Power Act. 
@ 


Peoples Gas Light & Coke 
Appeal Denied by Court 


Peoples Gas Light & Coke Co. was 
denied Supreme Court review of a 
state Commerce Commission order de- 
nying a requested gas rate increase. In 
a per curiam ruling, the court dis- 
missed the appeal on the grounds that 
a substantial federal question was not 
involved in the action of the state Su- 
preme Court in ruling against the utility. 

The effect of the ruling is to let stand 
the 5 per cent return which the state 
commission and court held was not con- 
fiscatory and was reasonable. 

More than 800,000 Chicago gas users 
will get a refund of $6,000,000 now im- 
pounded and rates will be cut 32 cents 
per month or $3,000,000 a year. 


Recommends Lighting 


When finances permit, increases in 
street lighting of major thoroughfares 
and viaducts, estimated to cost $18,780 
annually, were recommended by Edgar 
Dow Gilman, utilities director, in a 
report sent to the Cincinnati City 
Council. 


Kansas City Utility Sees 
Good Business for Year 


President Smith says indications are better than for 1939 — Operations 
declared to be satistactory — Company completed modern sub- 
stations and installs 15,000 demand meters during the year 


Operations of Kansas City Power & 
Light Co., as a whole, were satisfactory 
during 1939, considering the rate re- 
ductions and the general economic con- 
ditions existing in the territories served, 
Chester C. Smith, president, told stock- 
holders in the annual report. 

Mr. Smith said that “we cannot with 
any degree of certainty forecast condi- 
tions in 1940, but the indications are 
that they will be as good as, or better 
than, they were in 1939.” 


Modern Substation 


Last year the company completed a 
modern substation in the southeast part 
of the city to handle the growing load 
in that area and to relieve the substa- 
tions formerly supplying the area so 
that the capacity released would be 
available to handle increasing load in 
other areas. The station is fully auto- 
matic and is laid out for an ultimate 
installation of three 7,500-kva., three- 
phase transformers, two of which will 
be for normal use and the third for 
standby. The incoming 13,200-volt lines 
from the power house and the outgoing 
4,000-volt feeders are underground so 
as to remove the congestion from around 
the substation. 

At Overland Park, Kansas, a suburb 
of Kansas City, Mr. Smith said that the 
company installed a 3,000-kva. auto- 








EXTENSION—Pouring the main floor to the extension of the Grand Avenue station 


intake of Kansas City Power & Light Co. The river is at a much higher stage than 
during periods of extreme low water 
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matic substation replacing a 1,000-kva. 
station which is supplied from the 33,- 
000-volt loop around Kansas City, Mo. 
The Overland Park substation supplies 
a large suburban area where there is a 
rapid increase in population to new 
homes being built, and many of the 
homes are completely electrified, in- 
cluding ranges, water heaters and dish- 
washers. 

During 1939 the company completed 
the installation of approximately 15,000 
demand meters, the use of which elimi- 
nated the counting of the customer’s 
connected load. The demand meters are 
of a type that will compensate for the 
variation in the power factor of a con- 
sumer’s load and will protect the com- 
pany against the possible poor power 
factor from fluorescent lighting and 
other forms of lighting using gas as a 
source of light. 

The policy of installing capacitors on 
the system wherever it was indicated 
that additional capacity was needed 
and the use of a capacitor would im- 
prove the power factor and thereby the 
carrying capacity of the feeders was 
continued by the company last year, Mr. 
Smith declared. 


Install Capacitors 


“At the present time we have in- 
stalled some 12,105 kva. in outdoor type 
capacitors on our distribution system,” 
he said. “The above is in addition to 
the indoor type equipment that has been 
installed on their premises by our cus- 
tomers buying power under a primary 
contract that allows an adjustment in 
demand charges for improvement in 
power factor.” 

The company, with the object of im- 
proving the handling of emergency 
service, particularly during severe 
storms, has secured a permit for a radio 
transmitter and is installing it, together 
with six mobile, two-way units on 
trouble cars and trucks and four mo- 
bile, one-way receivers on trouble cars 
and trucks. 


National Adequate Wiring 


Muskegon, Mich., and Peoria, IIL, 
are the latest cities to receive a license 
to operate the certification plan of the 
National Adequate Wiring Bureau in 
their territories. 
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Central Maine Power 
Reports Improvement 


First quarter operations of Central 
Maine Power Co. have indicated consid- 
erable improvement over last year, Jan- 
uary and February gross revenues be- 
ing $149,890. above the same two months 
of 1939 and balance after all operating 
costs and charges $68,276 ahead. 

President Walter S. Wyman states 
that March figures will probably not 
be quite as good owing to seasonal re- 
duction in lighting requirements and 
rather poorer water conditions on the 
Kennebec and Androscoggin Rivers. In 
spite of light rainfall (around one-half 
normal at some stations) below the 
storage reservoir outlets, careful regu- 
lation of flow has enabled the company 
to generate nearly all its output from 
water power. 

Mr. Wyman said that the intercon- 
nection with the Bangor Hydro Electric 
Co. has been of considerable service, en- 
abling the latter to dispose of a portion 
of its surplus power from time to time 
for absorption by Central Maine’s sec- 
ondary power users. 

New-business activities have contin- 
ued steadily during the winter and the 
total energy generated during the last 
two months by Central Maine exceeded 
the corresponding output in 1939 by 
about 8,000,000 kw.-hr. The outlook for 
new business this year seems fairly 
promising and power customers are be- 
ing successfully negotiated for increas- 
ing demands on the system. 

Construction is being pushed on the 
company’s new 20,000-hp. steam instal- 
lation at Bucksport, which is expected 
to be ready for service September 1. 
The boiler is being erected and the 
turbine is on the manufacturer’s testing 
floor. At Wyman station a new 25,000- 
kw. water-cooled hydro unit is being 
installed and is expected to be ready for 
service by August 1. On the Detroit- 
Windsor transmission line rights-of- 
way have been largely acquired and 
pole setting has begun on the upper 
end. 

o 


MKB Prepares Booklet 


The Modern Kitchen Bureau, of 
which Walter H. Sammis, vice-president 
of Commonwealth & Southern Corp., is 
chairman, has prepared an elaborate 
booklet describing the five programs 
in load building for the year. 


Rejects GRDA Contract 


City Council of Claremore, Okla., has 
rejected the contract submitted by the 
Grand River Dam Authority to supply 
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the city with electric power. The con- 
tract was rejected on the basis that the 
city-owned plant can produce power 
cheaper than it could be purchased from 
the GRDA. Council voted to ask for 
bids on a new 1,000-hp. Diesel engine 
to augment the present capacity. 


Engineering Foundation’s 
Quarter Century Service 


Established in 1914 “for the further- 
ance of research in science and engi- 
neering, or for the advancement in any 
other manner of the profession of engi- 
neering and the good of mankind” on 
an initial gift from Ambrose Swasey, 
the Engineering Foundation reports 25 
years of service in a booklet recently 
published. 

The report states accomplishments in 
a wide field of investigation into engi- 
neering and associated problems, in- 
cluding fatigue of metals, strengths of 
dams, mining methods, properties of 
steam, characteristics of dielectrics, 
welding and many others. The founda- 
tion is controlled and administered by 
the four founder societies of profes- 
sional engineers, A.S.C.E., A.I.M.M.E., 
A.S.M.E. and A.LE.E. 


Accuse Electrical Union 
in Anti-Trust Drive 


Local 3 of the International Brother- 
hood of Electrical Workers and five 
associations of electrical and plumbing 
contractors were accused in a federal 
indictment last week of maintaining a 
virtual monopoly of a phase of the 
electrical industry in New York City 
for their mutual benefit. 

It is charged that by means of a rigid 
boycott out-of-state manufacturers were 
excluded from the local market in ex- 
change for which the union was able 
to obtain unnecessary but lucrative 
work for its members from the em- 
ployers’ associations. The NEMA case 
against Local 3 on the boycott issue 
has been in progress for some time. 


Meter Conference Set 


Announcement has been made that 
the annual short course and conference 
on electric meters and relays will be 
held May 6-10, inclusive, at the Gaines- 
ville College of Engineering, Univer- 
sity of Florida, Gainesville. This con- 
ference is held in conjunction with the 
Southeastern Metermen’s Association. 





MEETINGS 


American Chemical Society—Symposium on chem- 
istry of electrical insulation at spring meeting, 
Cincinnati, Ohio, April 9. 

Midwest Power Conference—Palmer House, Chi- 
cago, Ill., April 9-10. 

Northwest Electric Light and Power Association— 
Engineering and operation section, Davenport 
Hotel, Spokane, Wash., April 10-12; accountin 
and business practice section, Benson Hotel, 
Portland, Ore., May 23-24. Berkeley Snow, ex- 
ecutive secretary, 707 Spalding Bidg., Portland, 

re. 

Arkansas Utilities Association—Annual meeting, 
Hot Springs, Ark., April 15-16. R. E. Ritchie, 
secretary-treasurer, Little Rock, Ark. 

Missouri Association of Public Utilities—Annual 
convention, Elms Hotel, Excelsior Springs, Mo., 
April 17-19. Jesse Blythe, assistant secretary, 
Merchants Bank Bldg., 101 West High St., Jef- 
ferson City, Mo. 


Electrochemical Society—Sprin meetin, Galen 
Hall, Wernersville, Pa., April 24-27. Dr. Colin 
G. Fink, secretary, Columbia University, New 
York, N. Y. 

Illuminating Engineering Society—First annual 
Pacific Coast lighting conference, Los Angeles, 
Calif., April 26-27. F. G. Horton, executive 
secretary, 51 Madison Avenue, New York, N. Y 

American Society of Mechanical Engineers— 
Spring meeting, Worcester, Mass., May 1-3; 
semi-annual meeting, Milwaukee, Wis., June 
17-21. C. E. Davies, national secretary, 2? West 
39th St., New York, N. Y. 

Edison Electric Institute—Technical committees, 
Edgewater Beach Hotel, Chicago, Ill., May 
gs: — convention, Atlantic City, N. J. 
une 3-6. 


Southeastern Electric Exchange—Annual confer- 
ence, Hotel Roanoke, Roanoke, Va., May 9-I1. 
J. W. Talley, executive secretary, 308 Haas- 
Howell Bldg., Atlanta, Ga. 


National Fire Protection Association—Annua! 
mooie’, Atlantic City, N. J., May 6-I1. Robert 
S. Moulton, technical secretary, 60 Batterymarch 
St., Boston, Mass. 


Air Conditioning Manufacturers’ Association— 
Annual meeting, tentatively set for The Home- 
stead, Hot Springs, Va., May 10-11. William B. 
Henderson, executive vice-president, Southern 
Building, Washington, D. C 


South Dakota Central Station Conference—Annual 
meeting, sponsored by the North Central Elec- 
tric Association, Sioux Falls, $. D., May 19-20. 
W. E. Olson, secretary-manager, North Central 
Electric Association, 803 Plymouth Blidg., Min- 
neapolis, Minn. 


National Electric Manufacturers Association— 
Spring meeting. The Homestead, Hot Springs, 
Va., May 12-17, W. J. Donald, managing di- 
rector, 155 East 44th St., New York. 


National District news Association—Annual 
meeting, French Lick Springs Hotel. French 
Lick, Ind., May 14-17. John F. Collins, Jr., 
secretary-treasurer, 1231 Grant Building, Pitts- 
burgh, Pa. 


Empire State Gas and Electric Association—Elec- 
tric operating group, New York, Y., May 17. 
George H. Smith, secretary, Grand Central 
Terminal, New York, 


National Electrical Wholesalers Association—An- 
nual convention, The Homestead, Hot Springs, 
Va., May 19-23. E. Donald Tolles, managing 
director, 165 Broadway, New York, N. Y. 


Pacific Coast Electrical Association—Annual con- 
vention, Hotel Oakland, Oakland, Calif., May 
22-24. Harold O. Noack, Hubbard & Co., 
Oakland, convention chairman. 


National Association of Purchasing Agents—An- 


nual convention, Netherland Plaza Hotel, Cin- 
cinnati, Ohio, June 3-6. A. Renard, execu- 
tive, secretary-treasurer, || Park Place, New 
York, . 

Public Utilities Advertising Association—Annua! 
convention, Palmer House, Chicago, Ill., June 
23-24. H. W. Olcott, Bozell & Jacobs, Indian- 


apolis, Ind., secretary. 


American Society for Testing Materials—Annus! 
meeting, Chalfonte-Haddon Hall, Atlantic City, 
N. J., June 24-28. R. E. Hess, assistant secre- 

tary, 260 South Broad St., Philadelphia, Pa. 


American Institute of Electrical Engineers—Sum- 
mer convention, Swampscott, Mass., June 24-28. 
H. H. Henline, national secretary, 33 West 

39th St., New Yorks 


Canadian Electrical Association—Fiftieth annual 
ae (Golden Jubilee), Seigniory Club, 


Q., Canada, June 25-28. . Fairchild, 
secretary, Tramways Bldg., Montreal, 
Canada. 
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Output Curve Shows 
Leveling Tendency 


Output of the electric light and power 
industry for the week ended March 30 
was 2,422,287,000 kw.-hr., a dip of less 
than 1 per cent from the previous week 
and 9.6 per cent over the corresponding 
week of 1939, according to the Edison 
Electric Institute. 

While the margin of increase over 
last year was smaller than for any pre- 
vious week of 1940, the output curve 
was still 22.4 per cent ahead of 1938 
and 12.8 per cent above 1937, the pre- 
vious high year. 

Comparison with the winter peak 
showed that production of electricity 
for the week ended March 30 was 8.3 
per cent below the 1939 peak; cor- 


Weekly Output Millions Kw.Hr. 


1940 1939 1937 
Mar. 30 2,422 Apr. | 2,210 Apr. 3 2,147 
Mar. 23 2,424 Mar. 25 2,199 Mar. 27 2,200 
Mar. 16 2,460 Mar. 18 2,225 Mar. 20 2,211 
Mar. 9 2,464 Mar. I! 2,238 Mar. 13 2,213 
Mar. 2 2,479 Mar. 4 2,244 Mar. 6 2,200 
Feb. 24 2,455 Feb. 25 2,226 Feb. 27 2,207 
Per Cent Change from Previous Year 
Week Ending 
Mar. 30 Mar. 23 Mar. | 
New England ......... 43 +4.) + 6.3 
Middle Atlantic ...... 6.2 + 8.0 + 8.3 
Central Industrial ..... T's +13.8 13.5 
West Central .......... 68 +75 10.7 
Southern States ...... +80 +84 +108 
Rocky Mountain ....... 20.9 15.0 18.0 
POON ei Sc ec ciaead 9.0 4.1 5.5 
United States ....... +96 +103 +106 


Billions of Kw-Hr. 
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responding decreases for 1939, 1938 
and 1937 were 6.5, 10.1 and 5.8 per 
cent, respectively. 

While the Rocky Mountain region 
remained first in regional increases over 
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1939, increasing its gain to 20.9 per 
cent, the Pacific Coast moved upward 
in the week to third place among geo- 
graphic regions, with an advance of 
9.0 per cent. 





February Output Up 
15% Over Year Ago 


Production of electric energy for 
public use during February totaled 
10,893,487,000 kw.-hr., an increase of 
15.1 per cent over February, 1939, ac- 
cording to the Federal Power Commis- 
sion. Average daily production during 
February was 375,637,000 kw.-hr., or 3 
per cent less than the average daily 
production in January. 

Production by water power in Febru- 
ary amounted to 3,170,235,000 kw.-hr., 
or 29 per cent of the total output for 
public use, as against 26 per cent in 
January and 40 per cent in February 
last year. 

Reports were received by the com- 
mission during March indicating that 
the capacity of generating plants in 
service on February 29, 1940, totaled 
40,415,000 kw., a net increase of 48,000 
kw. over that previously reported. 

Total stock of coal on hand at elec- 
tric utility power plants on March 1, 
1940, was 10,157,026 tons, a decrease 
of 0.1 per cent from February 1, and 
an increase of 5.7 per cent from March 
1, 1939. Electric utility power plants 
consumed approximately 4,419,108 net 
tons of coal in February, of which 
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4,216,855 tons were bituminous and 
202,253 tons were anthracite, decreases 
of 14.1 per cent and 13.4 per cent, re- 
spectively, when compared with the pre- 
vious month. 

* 


SEC Sponsorship 


The Securities and Exchange Com- 
mission has agreed that it will discon- 
tinue the practice, heretofore followed, 
of division sponsorship by individual 
commissioners. Each division will here- 
after report directly to the full mem- 
bership of the commission on all mat- 
ters except routine registration mat- 
ters and special studies. 


Accepts Red River Project 


The Virginia Corporation Commission 
has accepted a final report of the Appa- 
lachian Electric Power Co. showing that 
its hydro-electric development on the 
New River near Radford, Va., had been 
completed in accordance with pro- 
visions of the state license obtained 
October 25, 1932. The commission 
ordered the report filed and the case 
dismissed from the docket. 
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FPC Cites Montana Power 


Federal Power Commission has 
ordered the Montana Power Co. to show 
cause on or before April 29 why it 
should not apply for and secure appro- 
priate authorization for the operation 
and maintenance of its hydro-electric 
project on Clark Fork near Thompson 
Falls, Mont., or should not forthwith be 
required to cease from its operation, 
or why the commission should not re- 
quest the Attorney-General to institute 
proceedings against the company. 


Form Conservation Society 


To combat soil erosion and the waste 
and displacements which follow, a new 
society, tentatively called Friends of 
the Land, is being organized in Wash- 
ington, D. C. Morris L. Cooke, who 
was the first administrator of the Rural 
Electrification Administration, is serv- 
ing as organizing chairman. 


PUD Vote in Portland 


A place on the May primary ballot 
has been assured for the Portland, Ore., 
PUD proposal. 
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Utility Stocks Active: Bonds Advance 
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Following the general market trend, electric light and power stocks this week recovered 


from their recent lethargy. 


“Electrical World” index advanced to 31.6 from 20.7 last 


week; last year, 29.2. Bonds advanced—"Elecirical World” index 106.3, last week, 106.2 





Toledo Edison Files 
Bonds, Debentures 


Toledo Edison Co. has filed with the 
SEC a registration statement covering 
$3,000,000 of first mortgage 344 per 
cent bonds, series due 1970, and $7,- 
250,000 of 34% per cent sinking fund 
debentures due 1960. Net proceeds to 
the extent of $6,132,763 will be ap- 
plied to the redemption at 102% of 
$6,013,000 of the company’s 4 per cent 
sinking fund debentures due 1948 
within 40 days after delivery of the 
new securities. The balance of the 
proceeds will be used principally for 
additions and improvements made or to 
be made to the company’s properties 
and the remainder, if any, will be added 
to working capital. Hearing has been 
set for April 15. 

Kansas Gas & Electric Co., Wichita, has 
filed an application regarding the issu- 
ance and private sale of $16,000,000 of 
first mortgage 38 per cent bonds, series 
due 1970, to ten insurance companies. Net 
proceeds will be applied to the redemption 
at 1012 per cent of $16,000,000 of the 
company’s first mortgage gold bonds, 44 
per cent series due 1980. The balance will 
be used for general corporate purposes. 

International Utilities Corp. has filed 
regarding the payment of a dividend out 
of capital surplus in the amount of $86,- 
597 on its $3.50 prior preferred stock. The 
company proposes to pay the dividend on 
May 1 at the rate of 874 cents a share 
on 98,969 shares of $3.50 prior preferred 
stock. The dividend will be payable to 
stockholders of record April 23. 

Eastern Shore Public Service Co., Salis- 
bury, Md., has filed notification of regis- 
tration under the Holding Company Act. 


To Dissolve Voting Trust 


H. M. Byllesby & Co. and the Bylles- 
by Corp. have instituted proceedings in 
the Chancery Court, Wilmington, Del., 
with a view to dissolving the voting 
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trust agreement now in effect with re- 
spect to 330,000 shares of class B stock 
of Standard Power & Light Corp. The 
move is made in an effort to clarify its 
status under the provisions of the utility 
act. 

e 


United Asks Approval 
of Subsidiaries’ Loans 


Securities and Exchange Commis- 
sion has announced that the United 
Light & Power Co. and its subsidi- 
aries, Fort Dodge Gas & Electric Co., 
Peoples Light Co. and Peoples Power 
Co., have filed a combined declara- 
tion and application under the Hold- 
ing Company Act regarding loans by 
the parent company to the three sub- 
sidiaries and contributions by the par- 
ent company to the paid-in surplus of 
LaPorte Gas & Electric Co. and of 
Ottumwa Gas Co. 

The parent company proposes to 


‘lend $100,000 to Fort Dodge Gas & 


Electric Co., $475,000 to Peoples Light 
Co. and $250,000 to Peoples Power 
Co. The loans are to be evidenced by 
notes bearing interest at the rate of 
6 per cent and will be payable in 
two years. The company also proposes 
to contribute $100,000 to the paid-in 
surplus of LaPorte Gas & Electric Co. 
and $80,000 to the paid-in surplus of 
Ottumwa Gas Co. 


State Board Gets Plan 
for Utility Refinancing 


Proposal for refinancing of the Jer- 
sey Central Power & Light Co. whereby 
it would save $13,088,770 in 25 years, 
according to Thomas R. Crumley, 
president, is under consideration by 
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the state Public Utilities Commission. 

Mr. Crumley proposed that the com- 
mission permit the company to issue 
$38,000,000 of 34% per cent bonds and 
$5,300,000 of 3% per cent notes to 
retire $32,000,000 of 4% ‘per cent 
bonds and $10,225,000 of 5 per cent 
bonds. The 44s are callable at 104 
and the 5s at 101. 


Utility Files Data 
on Stock Changes 


Kansas Power & Light Co. has filed 
with the SEC an application to cover 
the proposed refinancing of its 6 and 
7 per cent cumulative preferred stock 
through the issuance of 139,169 shares 
of new 4% per cent cumulative pre- 
ferred stock. 

Kansas Power & Light proposes to 
offer to the holders of its outstanding 
preferred stock, other than North 
American Light & Power Co., the par- 
ent concern, the privilege of exchang- 
ing their stock, for a limited time, for 
shares of the new preferred stock on 
a share-for-share basis, plus cash equal 
to the difference between the public 
offering price of the new preferred 
stock and the redemption price of $105 
a share for the old preferred. The com- 
pany proposes to call for redemption 
on July 1 all of the shares of the old 
preferred stock not exchanged. ‘It 
plans to sell 42,789 shares of the new 
preferred stock and such shares as 
are not taken under the exchange offer 
to underwriters. 


Redeems 3%% Bonds 


Connecticut Power Co., Hartford, has 
called first and general mortgage 334 
per cent, series A, bonds for redemp- 
tion to the amount of $24,000. 





Utility Reports 


*Co Ith & South vit fe 
mmonwealt outh- 
ern and subs.......... $13,658,606 $11,119,647 
*Connecticut Light & 
OR are 4,107,337 3,991,743 
*Consol. Gas Elec. Lt. 
Pwr. (Balti.) and sub.. 6,851,155 5,935,901 
tPublic er of New 
Hampshire ........... 1,231,669 936,307 
sWiteeaine Public Service 
ee ae 1,675,464 | 438,877 
1939 1938 
tDelaware Electric Power. 914,012 692,905 
iNew se SUE. a ctavace 10,417,024 9,100,673 
New Jersey Power & 
Ne a a cae 1,131,184 1,066, 123 
New iii Pub. Serv. i 1 567,752 
“aa West Penn 
ST iRek s cxy 396,291 994,908 
pacific Soe a Electric. . 2s'a78, 151 23,430,289 
Puget Sound Power 
SNE ae oss saW reek cis ss 1,615,973 997,723 


*Twelve months ‘ended February 29. 
Twelve months ended January 31. 
Twelve months ended December 31. 
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LIGHTNING STRIKES 


ar PERFORMANCE That Counts 


HAT’ on transformers will 
give you DB : itm™with maximum 
operating life, w pro Memeliet arresters. 


Performance Doubly Prove 


The protective performance o 

rating has been proved by that 

method—the cathode-ray oscillogra 

the arrester impulse-voltage characte 

discharge currents, including currents e i 
the highest recorded in field measurements Of di 
on distribution systems. 


Pellet arresters have further proved themselves by s 
cessfully undergoing high lightning voltage and high 
discharge-current tests on typical distribution set-ups— 
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In the Pittsfield Works high-voltage laboratory, pellet arresters 
Successfully undergo tests with high impulse voltage and high 
impulse currents. Typical pole set-ups are used, with arresters 


mounted separately (left) and with arresters mounted directly 
On the transformer tank. 


Co Bee W ce 


with the arresters mounted separately or directly on the 
transformer tank. Even in these severe tests, pellet ar- 
resters have proved that they ‘“‘can take it.” 


And in the field, the modern pellet arrester, with its 
recent refinements in electrical and mechanical design, 


is setting a new standard in performance and operating 
reliability. 


Look at the Picture of REAL PROTECTION 


n the graph below, note that the exceptionally low 
pulse breakdown voltage of the 3-kv pellet arrester 
s discharge at a voltage far below the A.I.E.E. 
test strength of a new 2400-volt transformer. 

et arrester’s unusually low IR characteristic 

its the lightning voltage—giving an im- 

mense margin of protection. In fact, 

™! even with 55,000-ampere discharges, 

the protection level is well below the 

60-cycle, 1-minute crest test voltage 

a new 2400-volt distribution trans- 

er. This means that your trans- 


able depreciation of transformer insu- 
lation with the years. 


Select your G-E pellet arresters from 
Bulletin GEA-2975. General Electric, 
Schenectady, N. Y. 
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Support Power Banks 
from Steel Channel 


Rather than rely on the strength 
of either oak blocks or crossarms, the 
Consumers Power Company follows 
the practice of suspending power 





STEEL CHANNEL makes stronger support 
for transformer banks than wood crossarms 


transformer banks, consisting of three 
37.5-kva. units and smaller, from 
standard steel channels as shown 
above. 

Banks consisting of transformers 
smaller than 25 kva. are supported 
from 6-in. channel 7 ft. 6 in. long, 
while the banks, consisting of units 
25-37.5 kva., are supported from 8 


in. channel of the same length. Single 


lighting transformers up to 75 kva. 
are supported from 6-in. channel 3 
ft. long. The channel is attached to 
the pole with two through-bolts and 
is braced in the same manner as a 
standard wood crossarm. 

The company reports little addi- 
tional cost for this method of hang- 
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ing over crossarms. It possesses the 
assets of strength and immunity from 
the weakening effects of age. 


Procedure Facilitates 
Line Sagging 


By H. R. LEE 


U. S. Bureau of Reclamation, Denver, Colo. 


Systematizing the steps necessary 
to the proper sagging of transmis- 
sion line conductors has been the 
endeavor of the U. S. Bureau of 
Reclamation. To this end _ instruc- 
tions have been drawn up and their 
use in the field has resulted in ap- 
preciable savings in time. 

To begin with, sagging was classi- 
fied in five different categories, ac- 





+s Having ‘a Difference of 0% % or 
in Elevations; Sag ae Base of Support 
CA 
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Supports as Wien 0 Oitlocunee Aine ten aa 
in Elevations; Sag Above Base of Lower Support 


CASE 3 





cording to the differences in eleva- 
tion and sags which might be en- 
countered. These are indicated in 
the drawing, which also shows the 
significant dimensions and the appro- 
priate positions for setting up transit 
and other measuring equipment. 

In those cases where the use of a 
transit or level at a pole is involved 
use is made in the field of a simple 
transit mounting which has _ been 
worked out by the bureau. Replacing 
the tripod, this consists of an arm, 
built up of welded metal, which can 
be mounted directly on the power 
pole by means of a chain which is 
fastened around the pole and tight- 
ened with a wing nut. This is illus- 
trated in the picture. 

Procedures in the five cases are 
as follows. In Case 1, where there 





Supports at ieeniat Elevations; 
Sag Below Base of Lower Support 
CASE 4 





Supports: at ual Elevations; 
Surfers o Seg Dura oF Span 
ASE 5 


FIVE TYPES OF SPANS for which detailed procedures for sagging are set uP 
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Voltage surveys made easier 


with tus NEW 
~ ‘GE RECORDER 


~~ 


~~ At Temperatures from —10F to 120 F 


The Type CF-1 is an _ easy-to-use, 
inkless recorder specially designed for 
voltage surveys, but easily adaptable 


for other voltage-recording jobs. Here 
are a few of its important features. 


No Ink Is Used 


There’s no ink to spill, blur, freeze, 
or evaporate. This makes it possible to 
obtain accurate records in extremes 
of temperature—from — 10 F to 120 F. 
On rapidly fluctuating loads, a record 
of the important “highs” and “lows” 
is made on the chart, rather than the 
painted blur obtained with ink recorders 
under these conditions. 


It’s Lightweight 
The G-E Type CF-1 recorder weighs only 


12 pounds—is easy to carry and easy to 
mount on walls or poles. 


For Indoor or Outdoor Use 


A sturdy, attractive, aluminum-alloy case 
protects the instrument from weather and 
hard use. It will operate satisfactorily 
under all conditions for as long as thirty 
days without attention. 


Low-priced 

The price of this newest addition to the 
complete line of G-E instruments is unusu- 
ally low, but accuracy, reliability, and 
quality are high. 

For further information about this new 
portable, inkless recording instrument, 
call your nearest G-E office or write for 
Bulletin GEA-3187, General Electric, 
Schenectady, N. Y. 





HEADQUARTERS FOR ELECTRICAL MEASUREMENT 
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Type CF-1 inkless recording voltmeter. 
(Also available as ammeters) 


TEMPERATURE-COMPENSATED VOLTMETERS 


To obtain still higher accuracy over a 
wide temperature range, Type CF-1 volt- 
meters (rated 0-140 and 0-140/0-280 volts) 
are available with temperature 
compensation for the 0-140 (RD 
range. Temperature-compen- 
sated voltmeters give you: 


1. Greater precision in record- 
ing limits of voltage varia- 
tions. 


2. Dependable data for mak- 
ing profitable system 
changes. 


3. Revenue protection. No 
chance for ill-advised lower- 
ing of regulator settings. 
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TRANSIT mounted directly on pole by 
means of chain-fastened support 


is less than 10 per cent difference in 
elevation between the two conductor 
supports, the required sag is meas- 
ured down the poles at each end of 
the span and the sag set to a line of 
sight established between these points 
by means of a transit. Case 2 covers 
spans with supports at equal eleva- 
tion but with low point of sag below 
the base of the structure. Here the 
procedure is similar except that the 
sag is adjusted to a line of sight es- 
tablished by means of leveling down 
to a point below the base of the 
structures. - 

Where the supports differ in ele- 
vation by more than 10 per cent and 
where the low point of sag is above 
the lower support procedure under 
Case 3 is followed. As shown in Fig. 
drawing, H is determined by meas- 
urement, D, the normal sag, is deter- 
mined from a stringing chart, and 
D, is calculated from: 

p= d(1-f) - 
A line of sight is then established 
at this distance below the lower 
support by measurement to the posi- 
tion for mounting the level on the 
power pole. 

Case 4, in which the sag falls be- 
low both supports, a combination of 
procedure under Cases 1 and 3 yields 
the proper elevation, and the level 
is then set up as in Case 2. 

Case 5 covers situations involving 
supports of unequal elevation in 
which the low point of sag occurs 
outside the span. Case 5 is avoided 
wherever it is possible to sag the line 
at a span on either side. Where this 
is not practicable the span is sagged 
as under Case 1, except that slope, 
instead of horizontal distance, be- 
tween supports is used. 

Detailed instructions for procedure 
in each of the five cases, together 
with the illustrations and a table 
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for checking sags by timing the 
vibrations wave with a stop watch, 
are made up in a concise instruction 
book for field men. These procedures 


were worked out by the author. 


1,050-Ft. Joint Span 
Serves Radio Station 
By EDWARD R. PETERSON 


District Engineer, 
Connecticut Light & Power Company, Meriden 

By constructing a joint telephone- 
aerial service line with one span 
1,050 ft. long to negotiate a differ- 
ence in elevation of 425 ft. the Con- 
necticut Light & Power Company and 
the Southern New England Telephone 
Company provided facilities for radio 
station WI1XPW near Meriden to 
carry on frequency modulation ex- 
periments upon the discoveries of 
Major Edwin H. Armstrong of Colum- 
bia University. The power service is 
furnished over a 4,800-volt, single- 
phase circuit having four spans aver- 
aging about 400 ft. each, in addition 
to the unusually long span. No. 4 
equivalent composite wire using one 
bronze and two copper conductors 
were used on the 400-ft. spans and 
7s-in. calsun bronze on the long 
span. The line crosses private prop- 
erty and a state park at West Peak 
and the power conductor spacing is 
10 ft. The telephone cable is 10 ft. 
below and in the center. 

Single-pole standard construction 
was used on the 400-ft. spans and 
two H-frames on the long span. Two 
40-ft. and one 30-ft. pine poles were 
used on the lower structure, with two 








30-ft. poles on the upper frame. The 
telephone cable was dead-ended on 
the 30-ft. pole of the lower frame and 
carried past the upper frame to a 
single pole about 30 ft. beyond. Due 
to rock formation, the upper poles 
were installed on pole mounts. The 
line was shot from the summit by a 
coast guard gun. 


Remove Magnets for 
Meter Readjustment 


Operators in the meter department 
of the Interstate Power Company at 
Dubuque, Iowa, have found that by 
removing the magnets from rebuilt 
polyphase watt-hour meters during 
readjustment the over-all adjustment 
time can be greatly reduced. 

Ordinarily polyphase meters are 
adjusted for balance and accuracy at 
50 per cent and unity power factor, 
full load and, finally, for light load. 
This is done with the meter magnets 
in place. Frequently the rebuilt me- 
ters are so badly in error, however, 
that changes in one adjustment will 
affect all the others and a long and 
tedious sequence of adjustments is 
necessary. 

Removal of the magnets has the 
effect of greatly accentuating all 
errors. It has been found that these 
accentuated errors can be corrected 
much more easily and quickly than 
the small ones so that when the mag- 
nets are replaced the meter ‘is in sub- 
stantially perfect adjustment. 

The procedure is as follows: Re- 
move meter magnets and with the 
elements bucking each other at full 


TERMINAL STRUCTURE at summit of joint span 
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load, unity power factor, adjust until 
the disk stands still. Then at zero 
power factor, full rated current, ad- 
just each element of the meter sepa- 
rately until the disk stands still. Next, 
with first one then another potential 
coil energized and with no load cur- 
rent flowing through the meter, adjust 
light load until there is a very slight 
tendency for the meter disk to turn 
forward. It has been found desirable 
in making these checks to turn the 
disk 180 deg. and repeat the adjust- 
ment on the opposite side of the disk 
to correct for magnetizing effects in 
the disk (always keeping the creep 
holes out of the influence of the elec- 
tromagnets). When the magnets are 
replaced after these operations are 
performed the meter is adjusted for 
100 per cent load at unity power fac- 
tor. It will then be found to be nicely 
balanced and quite close to perfect 
adjustment at light load and 50 per 
cent power factor. 

This technique has made it possible 
to check the adjustment on polyphase 
meters in fifteen minutes that might 
have required anywhere from one 
hour to half a day to adjust with the 
magnets in place, it is said. 


Safe Stepladder 
for Maintenance 


By L. B. LLOYD 
Memphis, Tenn. 

Devised particularly for use on the 
bench-board type switch and control 
board, this stepladder has a platform 
which makes all meters and instru- 
ments completely accessible with a 





BENCH-BOARD stepladder 
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high degree of safety to both the 
repair men and the _ instruments. 
Note that the short legs are locked 
mechanically to the long legs, thus 
making the platform and legs rigid 
and supported at three points. All 
points of contact with the instrument 
board and floor are faced with rubber 
feet to prevent injury to the panel 
finish or slipping of the ladder. 


Draft Gage Makes 
Effective Tachometer 


By H. A. KLEINMAN 
Mechanical Engineer 
Moline-Rock Island ne Company, 


Moline, 

A standard Bailey multi-pointer 
differential draft gage with its scale 
calibrated in r.p.m. instead of inches 
of water recently solved the problem 
of providing a full-range, speed-indi- 
cating device on an existing gener- 
ator at the 82,200-kva. Riverside plant 
of the Moline-Rock Island Manufac- 
turing Company at Davenport, Iowa, 
without making any mechanical con- 
nection to rotating parts of the 
machine. 

Considerable mechanical difficulty 
would have been encountered in con- 
necting a mechanical tachometer to 
the generator shaft. Use of a vibra- 
tion tachometer was considered, but 
it was found that it did not give in- 
dication in the speed range where the 
unit is operated during warming up 
periods. 

It was a simple matter to calibrate 
a differential draft gage in r.p.m. 
using the fundamental equation. 


DP=KS* 
where DP = differential pressure between 
suction and discharge side of 
the generator ventilating fan 
in inches water 
K = constant for the fan 
S = fan speed. 

At full speed of 3,600 r.p.m. differ- 
ential pressure across the fan was 10.9 
in. of water. With this condition 
known K was found and the differen- 
tial pressure for different speeds cal- 
culated and indicated on the scale. 

To install the gage it was simply 
necessary to run a small tube through 
the case of the machine to the intake 
and discharge sides of the fan, a much 
simpler task than running a shaft 
through the generator case and attach- 
ing it to the generator shaft. 

Chief use of the draft gage tacho- 
meter is in warming up the unit 
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DRAFT GAGE ca‘ibrated in r.p.m. used as 


tachometer on turbo-generator during 
warming up periods. Gage operates on 
differential pressure across generator ven- 
tilating fan 


before it is brought on the line. Dur- 
ing this period the unit is operated 
around 600 r.p.m. for one to 14 
hours with speed controlled manually 
by throttle adjustment. It is impor- 
tant for the operator to know the 
trend of speed during this period, 
whether up or down. This is easily 
obtained from the draft gage. 


Cost of Regulator 
Installation 


Two induction regulator installa- 
tions recently made by an Eastern 
utility system were checked as to 
costs from field sheets, with a result- 
ing variation of only about $31 be- 
tween the two jobs. Because of their 
value- for estimating purposes, the 
data follow: 


Instaliation “A” 


One |0kva. step regulator, for !-phase 
feeder, 4,800/4,160/2,400 volts, 10 per 








ee eer re $570.07 
NE ee eiivinne esses cccseegnense 86.24 
Labor and superintendence............... 96.12 
PPNOIE sis Ci eine cece cccccecseevess 77.75 
RAPER ESR Re ey $830.18 
Installation ‘B” 
One 10-kva. step regulator, as in "'A''.... $570.07 
IE Oe oa cet tana ns dckpescetune 45.10 
Labor and superintendence................ 93.87 
IE ioc oh ae cea Sako c a peaaee 152.99 
POE nn ob peiek Saab ccgankay Soeekeue $862.03 
| eR a emer ai ah A ET ANN AS ef nS REE NRRIRRNNS SSN NI 
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Detecting Electric 
Furnace Grounds 
By E. B. ANKENMAN 


Engineering Division, 
Westinghouse Electric & Manufacturing Company, 
Boston 

Today’s industrial methods call for 
precise control of heat treatment of 
metals. The electric furnace is the 
most readily controlled device for 
such service. Many plants, in order to 
obtain the capacity desired, and yet 
to allow the apparatus to be used with 
maximum diversity, operate three 
single-phase furnaces. This allows the 
load to be approximately balanced 
across all phases of the power sys- 
tem, while giving the operator control 
over three separate charges of metal. 

Use of single-phase furnaces re- 
sults in a delta-connected load. If 
such furnaces are connected to a 
bank of transformers with delta sec- 
ondaries it is possible to get a partial 
ground in the heating unit of one fur- 
nace without causing any damage. 
Since there is no ground connection, 
other than the accidental ground, the 
operator is not subjected to voltage. 
If a ground should develop in an- 
other furnace there will be potential 
between either furnace and ground 
and this is an accident hazard which 
must be guarded against. Not only is 
the operator subjected to electrical 
shock, but there is also a possibility 
of physical injury caused by drop- 
ping the charge. Therefore it is neces- 
sary to determine when the first 
ground occurs. 

A recent industrial installation was 
provided with such protection and 
arranged for a relay to sound an 
alarm when a ground occurs. To de- 
tect the first ground it is necessary to 
supply a ground connection on the 
secondary side of the transformers so 
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Potential a) 
transformers cess 





WIRING DIAGRAM for ground detection, 
showing three furnace units 


that an accidental ground will com- 
plete the circuit. This was done by 
using potential transformers con- 
nected star on the primary with Y 
point to ground. Referring to the 
diagram, it will be seen that although 
the primaries of the potential trans- 
formers are connected star with 
grounded neutral, the secondaries are 
connected in closed delta. A voltage 
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relay is connected in one corner of 
the delta. With no current flowing in 
the ground connection the voltages in 
the delta secondaries add up to zero 
vectorially. This is the normal condi- 
tion when there is no ground in any 
of the furnaces, and therefore the 
voltage relay will not pick up. This 
connection of the transformers and 
relay is in reality a zero sequence net- 
work relay. When any furnace de- 
velops a ground a zero sequence volt- 
age appears on the voltage relay, 
causing it to operate. 

Grounds occurring at the center or 
the end of a furnace element repre- 
sent the two extremes which deter- 
mine the voltage across the zero 
sequence voltage relay. The maximum 
voltage will be delivered when the 
furnace ground occurs at the end of 
an element, and the relay coil must 
withstand this voltage. 

Moreover, the relay must pick up 
when the ground oc- 
curs at center of the 
furnace element which 
is in position for mini- 





Ammeters for 
Production 
Control 


A.C. ammeters on the 1|5- 
hp. motors driving old-type 
Anderson oil expellers at 
the corn mill of the Gen- 
eral Foods Company, Kan- 
kakee, Ill., provide the op- 
erator, who has five such 
machines to watch, with 4 
check on the rate of feed 
to his machines, avoiding 
\ overload, yet keeping both 
*\ machine and motor at the 
peak of output and effi- 
ciency. 
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All members of the electrical industry agree that 
it is to everyone’s advantage to have buildings wired 
adequately. Of course, true adequate wiring means 
more than the proper installation of heavy wires 
and sufficient circuits and outlets. It also means the 
use of dependable, quality materials that will give 
good service indefinitely. 


G-E HIGH-QUALITY MATERIALS 


General Electric wiring materials are ideal to use 
for an adequate wiring system. G-E conduit, wire 
and cable, and wiring devices are all uniformly 
high in quality. Only the finest raw materials are 
used. Manufacturing is done according to rigid 
specifications. And the line 
is complete, which means that 
exactly the right materials for 
any wiring job are available. 


THREE G-E MANUALS 
FREE 


Three manuals have been pre- 
pared by General Electric 
offering suggestions for ade- 
quate wiring in factories, on 
farms, and in homes, and 
showing appropriate wiring 
materials. To obtain any one, 
or all three, of these manuals 
or to obtain further informa- 
tion on G-E Wiring Materials 
see the nearest G-E Mer- 
chandise Distributor or check 
and mail the coupon below. 









nera ompany 
Section CDW-0134 
Appliance and Merchandise Dept. 
Bridgeport, Conn. 
Sirs: Please send me the material checked. 

( ) Adequate Wiring for Industry 

( ) Farm Wiring Handbook 

( ) G-E Home Wiring Manual 

( ) Wiring Material Information 
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mum voltage on the relay. These 
values are respectively 173 per cent 
and 150 per cent of the rated voltage 
on the secondary side of the potential 
transformer. If the coil of the voltage 
relay is rated at 110 volts, the second- 
ary voltage of the potential trans- 
formers should be 63.5 volts, or 110 
divided by 1.73. The relay must have 
a minimum pick-up value of 87 per 
cent, or 150 divided by 1.73. 

The primaries of the potential 
transformers (normally rated equal to 
phase voltage divided by 1.73) must 
be good for phase-to-phase voltage, 
because this potential will be im- 
pressed across them if a ground 
should occur at the extreme end of 
the furnace element. 


Motor Operation on 
Off-Standard Voltages 


By C. B. HOUSE, Jr. 
General Electric Company, Schenectady, N. Y. 
It is occasionally necessary to oper- 
ate motors and equipment under off- 
standard voltage and frequency con- 
ditions and the accompanying tables 
summarize the general effects of such 


variations. The tables also indicate 
the departures that may be expected 
whenever there is deviation from 
standard conditions due to inade- 
quacy of supply or distribution. 

It should be pointed out that fre- 
quency may be considered practically 
constant on the systems of light and 
power companies. With frequency 
variation eliminated, 220-volt motors, 
for example, will operate successfully 
provided the voltage is maintained 
within the limits of 198 and 242. The 
voltage of 208-volt combined light- 
and-power _— systems — three-phase, 
four-wire, grounded neutral—is held 
to a plus or minus voltage variation 
of 3 or 4 per cent (4 per cent above 
and below 208 is 217 and 199). 

In general, the standard 220-volt 
motor will operate successfully (1) 
where the variation in voltage does 
not exceed 10 per cent above or below 
normal; (2) where frequency varia- 
tion does not exceed 5 per cent above 
or below normal; (3) where sum of 
voltage and frequency variation does 
not exceed 10 per cent (provided the 
frequency variation does not exceed 
5 per cent) above or below normal 
rating as stamped on the motor name- 
plate. 


General Effects of Voltage Variation on D.C. Motor Characteristics 


Starting 
and 
Voltage Max Run 
Variation Torque 
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Improving Vault 
Fire Protection 


Following a short circuit in the 
primary winding of a 100-kva. trans- 
former in a bank serving an eletro- 
metallurgical plant, accompanied by 
the failure of the circuit breaker to 
operate, an $11,000 fire occurred with 
a six-hour interruption of plant pro- 
duction. Before the energy supply 
was interrupted at the main breaker, 
at the other end of the room to which 
the equipment was adjacent, arcing 
burned two holes in the sides of the 
transformer tank, permitting about 
150 gal. of ignited oil to escape. This 
burning oil flowed under a fire door 
at which no curb had been provided, 
went through a passageway and set 
fire to a wooden door, stairway and 
adjacent wooden inclosure. Employ- 
ees used two large hose streams, but 
for four or five minutes, until a 
pump on the connecting system of an 
adjoining plant could be started. 
water was supplied from a gravity 
tank at low pressure, since the plant’s 
three pumps were put out of service 
because of the electrical failure. 

The fire damaged the bushings of 
near-by transformers, two oil-type 
circuit breakers, miscellaneous elec- 
trical equipment, and also warped 
steel roof beams, destroyed two fire 
doors and did other damage. The 
interruption was protracted by the 
necessity of cleaning the oily soot 
deposits off the electrical equip- 
ment. The Associated Factory Mutual 
report emphasized the need of pro- 
viding for first-class drainage, ven- 
tilation and fire door openings 
equipped with curb or raised sill in 
vaults containing oil-cooled trans- 
formers, besides testing circuit break- 
ers at regular intervals for assurance 
that they are always in working 
condition. 


General Effects of es and ee Variation on Induction-Motor Characteristics 
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THE POOR BEAST 
CAN’T STAND 
THE EXTRA LOAD 











Fiberglas Electrical Insulation Can Take Overloads, 
Add to Life of Motors and Generators! 


ES, IT’S TRUE. Today you can get 

motors and generators that cheer- 
fully stand severe overloads. You can 
put these motors and generators to work 
in tough jobs and findin many casesthey 
last from three to five times longer. 
You'll be surprised the money they save 
for you in lower up-keep ... fewer hours 
lost in “down-time”’. 

How can all this be? Very simple. 
These motors are made with Fiberglas 
Insulation. This insulation is made with 
pure glass in fibrous form. These fibers 
have resisted heat as high as 1000° F. 
They are not harmed by excessive mois- 
ture. And they are more stable in the 
face of most chemical corrosion than 
copper or iron. So here’s what happens, 






































for instance,because of their ability to 
withstand heat: 

When motors labor under sudden 
overloads... heat up beyond the point 
where other insulations burn out... 
Fiberglas Insulation can stand the 
added heat. 

When motors have to work in high 
ambient temperatures . . . under con- 
ditions which break down the best 
insulation formerly available ... Fiber- 
glas Insulation can stand 
the added heat. 

It’s truly astounding 
—the ability of Fiberglas 
Insulated equipment to 
keep going under tough 
conditions. And every 
day we get new reports 


THE PROBLEM: Mining Company uses 
13-ton locomotives to haul forty 2-ton 
cars up a 3% grade. Faced with frequent 
repairs and crippling loss of equipment 
when low voltage overloads field coils. 
Can this be avoided ? 


THE ANSWER: Superintendent decides 


OWENS-CORNING 


FIBERGLAS” 


#T. M. Reg. U.S. Pat. Off. 








SOMEONE OUGHT 

TO TELL HIM 
ABOUT FIBERGLAS* 
INSULATION 






of how this wonder-working insulation 
is helping to lick many of the toughest 
motor problems of American industry. 


Seeing Is Believing 


We advise people not to take any 
manufacturer’s unsupported claim at 
face value. Not when it’s simple and 
inexpensive to make a test and get real 
proof. Here’s how you can do it: 


Next time you have a repair job, or 
next time you need a piece of new elec- 
trical equipment, specify Fiberglas In- 
sulation throughout. Choose it for the 
toughest job you have. Then try it out. 
The facts will tell you whether or not 
it’s good business to: 
Standardizeon Fiberglas 
Electrical Insulation. 
Write Owens-Corning 
Fiberglas, Toledo, Ohio. 
In Canada: Fiberglas 
Canada, Limited, 
Oshawa, Ontario. 


Mining Company Makes Test in Field to Prove Fiberglas Insulation 


to make a test. Has four field coils re- 
wound—one with Fiberglas Insulation, 
other three with another type of class B 
insulation. After severe test in service 
all four coils were removed and only 
the Fiberglas Insulated coil remained 
undamaged. 


MORAL: A motor or generator is only as good as its insulation. Be sure to specify 


Fiberglas Electrical Insulation. “Ask your Electrical Manufacturer or Repair Shop.” 
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Automatic Load Control 
for Turbo-Generator 


An inexpensive automatic load- 
control device developed by Inter- 
state Power Company engineers is 
used at the 1,250-kva. plant leased 
from the Commander Milling Com- 
pany, Montgomery, Minn., to limit 
to about 200 kw. the power delivered 
to one of the feeder circuits and 
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DEVICE MAINTAINS constant output from 
turbo-generator operating in parallel with 
interconnected system 


thus aid an interconnected utility 
system to supply load to a number 
of small towns on that feeder. 
The device, shown schematically in 
the accompanying illustration, is 
built around a Westinghouse type R, 
three-phase recording wattmeter 
which has been provided with a 
double-throw switch for connecting 
the “high” or “low” contacts on the 
wattmeter moving element either to 
the pen-drive mechanism to record 
load changes or to the load-control 
device to maintain constant load. 
When the wattmeter is to be used 
with the load control the pen move- 
ment is set at the 200-kw. position 
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and the switch thrown over to the 
load-control position. Thus, when 
load varies 10 kw. above or below 
the 200-kw. value the proper set of 
wattmeter contacts (high or low) 
closes, energizing the synchronous 
motor of one of two Westinghouse 
type TD time-delay relays. The 
normally open contacts of these 
relays close to energize a d.c. tur- 
bine-control motor through a cir- 
cuit interrupter, causing the genera- 
tor to take either more or less load 
as the situation demands. 

Purpose of the circuit interrupter 
is to apply the corrective action 
through the turbine-control motor 
in a series of equally spaced steps so 
that the turbine can keep in step 
with the control and will not be over- 
corrected. The circuit interrupter 
is merely an a.c. motor-driven cam 
which closes contacts in series with 
the turbine-control motor armature 
for about one second at intervals of 
about ten seconds until the desired 
loading condition is attained. At 
this time wattmeter contacts open 
and the TD relays return to normally 
open position. 
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New Clutch Has High 
Torque at Low Slip 


By R. J. OWEN 
Louis Allis Company, Milwaukee, Wis. 


Inability to secure high torque at 
low synchronous slip has been the 
stumbling block in the way of a prac- 
ticable eddy current clutch design 
since early in the century. Now, how- 
ever, improved magnetic steel and a 
new wedge pole design have brought 
increases in pole-tip flux concentra- 
tions sufficient to produce torques 
between clutch members as high as 
40 lb. per square inch of pole at very 
low slips. This effect is secured, 
moreover, with initial excitation as 
low as one-eighth the full load excita- 
tion required by old forms of 
clutches. 

Natural outgrowth of these devel- 
opments has been a self-contained 
power unit combining a standard 
constant-speed induction motor and 
an eddy current clutch. With a flex- 
ible means for varying d.c. clutch 
excitation, such a unit is capable of 
delivering constant torque over a 
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ods followed in tat : 
start at the microscope; end in the hig 
pressure room! 


es many years now, Anaconda engineers have been 
aiming at perfection by applying the results of research 
to improve lead cable sheaths. 

In addition to our exhaustive microscopic, physical and 
chemical tests on lead, huge test samples of lead sheath 
weighing close to one ton are prepared and subjected to 
both high and low internal pressures. The effect of stop 
matks, welds, eccentricity and other manufacturing varia- 
tions are observed. The factor that proves weakest under 
this variation of stresses is soon found and corrected so 
that in service almost any extraordinary condition can be 
met with a wide margin of safety. In applied research of 
this kind is the origination of your guarantee 


that wires and cables bearing the Anaconda Auufouon 
tudemark are of the highest quality. so. 
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Peripheral mono -cor/ slot 


Slip rings 





GENERATOR GOVERNOR provides flexible control of excitation. 


Drawing shows schematic arrangement of 
clutch and motor as well as excitation con- 
trol circuit, with tandem rheostat used with 
generator governor for control of speed. 
D.c. generator produces emf. bucking ex- 
citation current supplied by a CuO recti- 
fier. When the upper rheostat arm is in 
position shown rheostat shorts out the action 
of the generator armature. Arm moves over 


section | first, cutting speed about 6 per 
cent. Between | and II generator armature is 
in circuit, but no excitation is applied to the 
shunt field windings. Moving into section 
ll, current is applied to shunt and output 
speed drops. Section Ill comes into opera- 
tion at extremely slow speeds to insert resist- 
ance directly in series with the clutch coil 
and cut excitation to zero. 





speed range from 0 to 100 per cent 
rated speed. 

In its simplest form the clutch 
motor consists of a_ squirrel-cage 
motor with rotor keyed to a hollow 
quill, supported at each end by bear- 
ings, to which is also bolted a ring- 
shaped special alloy armature that 
runs at the synchronous speed of the 
motor. Free to turn inside this ar- 
mature, and keyed to the separate 
output shaft of the unit, is a cylin- 
drical magnet or spider with peri- 
pherally-wound mono-coil. 

When full d.c. excitation is applied 
to the mono-coil, flux from the coil 
links the rotating eddy current ar- 
mature (attached to the quill), draw- 
ing the coil spider around with it 
at practically the same speed (2 to 
3 per cent slip is necessary to gen- 
erate the torque). If coil excitation 
is reduced, slip between the clutch 
armature and spider increases to 
hold the torque constant. Speed of 
the output shaft falls off and can 
be made to decrease to standstill by 
further reducing excitation. 

In one of the units offered by the 
Louis Allis Company, under the 
name “Ajusto-Spede,” control of 
speed is obtained with a small d.c. 
generator-regulator, polarity of 
which is such as to oppose the main 
coil excitation current from a copper 
oxide rectifier rheostat and _ trans- 
former combination. If current is 
admitted to the shunt winding of the 
generator, excitation is cut, reducing 
output speed. Thus, when load is 
applied to the output shaft, tending 
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to reduce speed still further, the gene- 
rator armature speed drops, reducing 
the generator voltage bucking the 
coil excitation. Hence current in 
the clutch coil is increased and the 
output speed is maintained substan- 
tially constant for a given current in 
the generator shunt winding. 

Over-all efficiency of the motor 
clutch unit ranges between 72 and 
78 per cent for sizes under 25 hp. on 
a basis of maximum speed and full- 
load torque. At reduced speed effi- 
ciency decreases in proportion to the 
decrease in speed below maximum. 
Speed regulation of the motor clutch 
unit is comparable with that of a 
d.c. shunt-wound adjustable speed 
motor; from maximum to 40 or 50 
per cent speed it is within 5 to 74 
per cent; from 50 to 25 per cent 
speed, regulation ranges between 7} 
and 15 per cent. 

Units up to 30 hp. may be started 
at rated line voltage. With clutch 
excitation at zero the squirrel-cage 
motor starts without load, and after 
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it is up to speed the load may be 
applied very gradually by stepping 
up excitation with the rheostat. 


Phosphorized Metal 
for Condenser Tubes 


For use in heat exchangers and 
steam condensers where dezincifica- 
tion of the brasses has been a prob- 
lem, a phosphorized Admiralty metal 
(Admiralty metal plus a_ small 
amount of phosphorus) is now avail- 
able. 

Under certain conditions of oper- 
ation and in certain localities Ad- 
miralty metal has been subject to 
dezincification, an _ electrochemical 
action in which copper and zinc are 
removed in some tube areas and cop- 
per redeposited in others. Red brass 
and arsenical copper have been sub- 
stituted in some instances, but have 
proved unsatisfactory in sour-vapor 
and salt or brackish water services. 

Besides increasing corrosion re- 
sistance, the added phosphorus ap- 
pears to increase the intrinsic hard- 
ness and strength of the alloy. 
Phosphorus has a marked effect on 
the retardation of the softening and 
grain growth of the metal during 
heat treatment and raises the initial 
softening temperature. As an exam- 
ple, Admiralty metal without phos- 
phorus when annealed in the tem- 
perature range of 400 to 600 deg. C. 
would have a grain size of 0.02 to 
0.06 mm., whereas Admiralty metal 
with phosphorus would have a grain 
size of 0.01 to 0.02 mm. Other than 
refinement of grain, there apparently 
are no structural changes in the al- 
loy as a result of the addition of 
phosphorus. 

Of sixty known installations sup- 
plied by Scovill Manufacturing Co., 
Waterbury, Conn., 80 per cent are 


in oil refineries. 


ACCELERATED corrosion 
tests in the laboratory 
indicate improvement 
from addition of phos- 
phorus to Admiralty 
metal. Temperature 
zones above 120 deg. F. 
have not as yet been ex- 
plored in the laboratory. 
but field results point to 
comparable results up to 
temperature limits for 
which Admiralty is 
adapted. 
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Without Increase in Building Height... 


Ljungstrom Air Preheaters add to the high efficiency of the Essex Gener- 
ating Station of Public Service Electric and Gas Company, Newark, N. J. 








The MODERN jungstrom 


To the recognized thermal su- 
periority of the continuous re- 
generative counterflow princi- 
ple, the modern Ljungstrom Air 
Preheater now adds an extra 
measure of mechanical surety. 
The resulting clear margin of 
advantage for the Ljungstrom in 
any economic balance calling 
for high levels of heat recovery 
ls indicated by today’s installa- 
tion records: Today more 
Ljungstroms are being installed 
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in power plants than all other 
types of air preheaters com- 
bined. 

Engineering evidence which 
confirms this margin of advan- 
tage—evidence which shows how 
constructional improvements 
have stepped up present-day 


Two high efficiency boil- 
ers at Essex Generating 
Station (maximum evaporation 
605,000 lb. steam per hr. each) 
are equipped with two Ljung- 
strom Air Preheaters per boiler, 
supplying combustion air at 550 
F. Note that no greater building 
height was required for installa- 
tion of the air preheater than for 
the fans and precipitator. As in 
most modern boiler-plant de- 
signs calling for high levels of 
heat recovery, only the Ljung- 
strom is economically practi- 
cable from the standpoint of 
weight and space requirements. 





Air Preheater 





performance—is available on re- 
quest. It will be of noteworthy 
economic interest to engineers 
and other executives concerned 
with power-plant design or re- 
sponsible for operating effi- 
ciency and availability. May we 
send you a copy? 





The AIR PREHEATER Corporation 


Under Management of THE SUPERHEATER CO. 


60 East 42nd Street 


New York, N. Y. 
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Hollywood Ball Park 
Employs 327 Kw. 


When ballplayers in Hollywood 
ball park go after a sky-high fly or 
look for one to put over the fence 
they'll have glare-free, high-intensity 
illumination without shadow to help 
them along. Recently installed, this 
selective intensity floodlighting is re- 
garded as the finest on the Pacific 
Coast. 

This night-into-day transformation 
is maintained over the entire field, 
with still higher intensities at home 
plate and in the infield, where most 
of the fast action occurs. Three types 
of floodlights are used, each with a 
different beam angle, while ample 
“ceiling” light is produced with wide- 
angle floodlights, thus assuring visi- 
bility of fly balls to a great height. 

Two hundred and four floodlights, 





~~ 


floodlighting at Hollywood ball park 
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NIGHT INTO DAY by 327 kw. of selective intensive 


with a total rating of 327 kw., were 
needed for this spectacular job. These 
are located 92 ft. above the ground, 
perched on four steel structures on 
the grandstand roof and on four addi- 
tional field stands. Lighting equip- 
ment was manufactured by the Crouse 
Hinds Company. 


Portable Oven Sells 
Electric Cooking 


By W. M. WALSH 


Merchandising Manager 
Connecticut Light & Power 
Waterbury, Conn. 


The job of educating the public 
on the merits of electric cooking has 
not been an easy one, but today this 
form of cooking is generally recog- 
nized as competitive with other 
methods. There are still many people, 
however, who are skeptical as to the 


mpany, 
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speed and cost of electric cooking. 
One of the greatest handicaps the 
electrical industry has in getting a 
customer to try an electric range is 
the fact that special wiring is re- 
quired. It is true, we have been able 
to demonstrate the merits of electric 
cooking and baking to some extent 
through the means of portable elec- 
tric grills, cookers and roasters, but 
until the introduction of the port- 
able electric oven our results in cam- 
paigning such equipment had been 
most discouraging. 

Late in November, 1938, we de- 
cided to do some advertising on the 
Universal portable electric oven and 
in a few weeks’ time with little effort 
we sold 85 units. Our total sale on 
cookers, roasters and ovens for 1938 
was only 210 units, so we are con- 
vinced that the electric oven has the 
best public acceptance. 


Oven Is Featured 

Because of our satisfactory initial 
sales results with the oven we have 
been featuring it prominently in our 
floor displays, have demonstrated it 
at electric cooking classes and have 
conducted two short campaigns. Up 
to October we sold 225 ovens, as 
compared to 110 portable cookers 
and roasters for the corresponding 
period of 1938. 

We have been selling the Universal 
oven at $29.95 cash, or for $32.65 on 
time, with terms of $2.50 down and 
$2.50 per month. If a customer pur- 
chases an oven and within six months 
decides to buy an electric range we 
agree to allow her full credit on the 
oven if she wishes to turn it in toward 
the purchase of, the range. 

To encourage company employees 
to cook electrically we offer them 
the oven at a special price and terms 
as low as $1 down and $1 per month. 
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Promote 
Continuity 
of Service 






ONTINUOUS, uninterrupted service is a vital necessity in 

the power industry. Public confidence rests upon the 
ability of power companies to serve their customers 24 hours 
sch day with absolute dependability. 


¢transformer is one of the vital links in any power distribution 
system. If the transformers give trouble, unsatisfactory service 
sults and operating costs go up. The selection of transformers, 
since it affects both the consumer and power company, is a 
atter that should receive very careful study. 


» actual performance record of Wagner transformers in 
sevice is your assurance that Wagner transformers will give 
eas of continuous, uninterrupted service, and be a credit to 
our system. In all parts of the country Wagner transformers 
ue establishing records for continuity of service. 


» installation above is a job in the South. Wagner trans- 

were selected for this key position. The installation 

at the right is a replacement job. Here it was necessary 

increase the capacity of the sub-station and Wagner trans- 
ws were the choice. 


t engineering and construction features of Wagner trans- 
fs are the reasons why more and more companies are 
electing Wagner. These features are fully discussed in Bulletins 
V-180 (distribution) and TU-181 (power). Write for your 
pies today. 


Vasner Electric oration 


U8) Plymouth Avenue, Saint Louis, Mo.,U.S.A. 






RANSFORMERS - MOTORS - FANS - BRAKES 
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During our campaigns on the elec- 
tric oven we paid a $3 load-building 
bonus to outside salesmen on sales 
made at regular prices and $1.50 on 
sales to company employees. A $3 
special bonus, in lieu of other com- 
mission, was also paid to home serv- 
ice workers and floor salesmen on 
outright sales and $1.50 in lieu of 
other commissions on leads turned 
over to the outside salesmen. 

To encourage the active support 
of employees outside the sales depart- 
ment a $3 commission was paid on 
outright sales made by employees 
and $1.50 for leads resulting in sales 
within 60 days. 

While our results to date have not 
been spectacular, I believe that the 
portable electric oven will do more 
to convince the skeptics as to the 
advantages of electric cooking than 
any other appliance I know of. There 
is also a large field for it among 
small apartments, cottages, etc., and 
as an auxiliary cooking device in all 
homes. 


Co-operative Festival 
Promotes Range Sales 
By H. W. RILEY 


Commercial Manager Indiana & oa Electric 
ompany, South Bend, Ind. 


Indiana & Michigan Electric Com- 
pany has teamed the educational at- 
tractions of a five-day lyceum course 
in electric cookery for customers 
with the merchandising advantages 
of a range exposition in a dealer-co- 
operative range promotion activity 
that the company calls a “Range 
Festival.” To date the program has 
been tried twice, in October of 1937 
and in October, 1939. Both times the 
results were excellent. In both in- 
stances the pattern for the festival 
was the same. 

More than a dozen different elec- 
trical range manufacturers were ad- 
vised that a five-day, nine-session 
school in electric cookery would be 
conducted concurrently in South 
Bend, Ind., and Benton Harbor, 
Mich. Since the festival had to be 
limited to nine sessions, the manu- 
facturers were invited to draw lots 
to determine which would send home 
economists to lecture at the festival. 
Each of the lucky nine was given 
one session or “school” to conduct. 
Sessions were held twice a day, in 
the afternoon and evening, with the 
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evening or tenth session of the last 
day reserved as “men’s night” or 
“buyer's night.” 

Local electrical dealer representa- 
tives of each of the participating 
manufacturers maintained booths on 
the floor of the lecture room through- 
out the nine sessions and, of course, 
on “men’s night.” Expense of the 
range festival was shared by the In- 
diana & Michigan Electric Company 
and the local dealers. Each dealer 
was asked to contribute $30 toward 
expenses, while the utility paid for 
the use of the auditorium, organized 
the festival and paid for the bulk of 
the promotional expense. 

To focus attention of “customer- 
students” on the low cost of electric 
cooking a watt-hour meter was in- 
stalled on the stage to measure en- 
ergy consumed during the entire 
school. Students were invited to guess 
at the amount of the bill for the 
energy used during the nine two-hour 
sessions by the two ranges on the 
stage. At the beginning of the school 
the meter was covered and sealed 
and was not opened until the end of 
the school. It is an interesting com- 
mentary on customer knowledge of 
electric range operation costs in 
South Bend that there were 32 cor- 
rect guesses of $1.35 — winners 
“drew” for a $10 prize. 

So that contacts with the poten- 
tial range prospects made during the 





festival would not falter at the ter- 
mination of. the festivals program 
sheets for the nine sessions giving 
recipes that the home economists 
used in their demonstrations were 
bound into folders and made avail- 
able to women calling at any of the 
dealers’ stores following the festival. 


Home Economists’ Dinner 


During one evening of the festival 
week all the home economics instruc- 
tors from local and surrounding high 
schools were given an opportunity 
to meet the visiting home economists 
at a dinner in their honor given by 
the power company. The dinner ended 
in time to permit the teachers to 
attend the evening cooking school. 

Closing gun of the festival week 
was “men’s night,” during which 
school was dispensed with and deal- 
ers moved into the spotlight with 
range displays and sales arguments. 
The public was frankly told to stay 
away from “men’s night” unless they 
were interested in purchasing a 
range. In spite of this warning more 
than 300 attended. In the course of 
men’s or buyer’s night fifteen ranges 
were sold on the floor. Experience 
with the festival in 1937 indicates, 
however, that total sales in South 
Bend resulting from the festival prob- 
ably will reach between 50-100, or 
sufficient to mark the festivals as a 
success and worthy of repetition. 





NINE MANUFACTURERS of electric ranges send home economists to participate in five- 
day course in electric cookery for customers of Indiana & Michigan Electric Company. 
Each dealer contributed $30, power company balance of expenses 
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THIS IS HOW 


HOTPOINT helps you sell 
Electric Water Heaters 


= 
..- AND NO WONDER 


WE SELL MORE HOTPOINT 
ELECTRIC WATER HEATERS 


“All of us dealers are alike 

in one respect — we'll 
take all the sales promo- 
tion help we can get. And, 
believe me, we get plen a ; 
from Sihepciad ‘Taeese 2 “Look at the Hotpoint Window Display Material, for in- “Hotpoint’s Direct Mail Material actually carries the 
have. That’s why Hot- stance. It’s colorful, dynamic—really stops people _ story of modern electric water heating service 
point has always been and brings’em in. But that’s not all! Hotpoint givesus _ right into people’s homes, and it’s so good that, all by 
out in front, I guess, in floor displays, decorative signs, banners and a great itself, it stirs people to buy. Yes sir! Hotpoint gives 
electric water heater sales. variety of hard-hitting material that builds sales. dealers more help than any manufacturer I know of... 


atthe ah 


THE VOGUE. 

Hotpoint’s REC- 

TANGULAR-type 

Water Heater, 

now standard of 

the industry and 

increasing in 

public popularity, 

combines smart 

styling with Hot- 

point’s proved 

economy and effi- 

, ciency. THE MASTER 

Pa | round models, 

— - ; equally efficient, 

-~acluding National Magazine Ads, a series of News- 5 “You bet it’s wonderful! But—great as it is,it wouldn’t | are also available. 
Adsand Posters that “pull” business. And Hot- mean a thing unless it was all built around an 
offersnovel W ater Raters, Visualizers, Salesmen’s Electric Water Heater bearing the famous Hotpoint 
Contest Material, Sound-Slide Films—just about name. People have confidence in Hotpoint—have had 
ting a dealer could ask for to help him sell! for 30 years. It’s best to concentrate on Hotpoint.” 


OTPOINT doesn’t merely promise—Hotpoint delivers! And this year Hotpoint delivers 
brilliant line of electric water heaters, backed by the greatest array of sales promotion 
you've ever had. Cash in on the current boom in home building and modernization. ing unit is immersed directly in the water 
point Electric Water Heating and profit! Get busy now—today! inside the tank. All heat generated is de- 


livered directly to the water. There is no 
GENERAL ELECTRIC APPLIANCE COMPANY, INC., 5618 West Taylor Street, Chicago, Illinois flame—no fire hazard—no waste. 





ery EN oti 


EW EQUIPMENT 


Splice Tool 


This tool fits on the end of a Tips uni- 
versal pole, which is made of laminated 
spruce for use as insulation for linemen 
doing the job. The splice tool clamps 


Tips splice tool for hot line splices. A. B. 
Chance Co., Centralia, Mo. 


around an automatic splice by turning the 
pole and is released in the same manner. 
It provides a funnel for guiding con- 
ductor into the splice by means of a 
“Grip-All” clamp stick. One or both ends 
of the conductor may be attached to the 
automatic splice in this manner. Thus, the 
company states, it is possible to do the 
splicing job complete without interrupt- 
ing service. 
. 


Splicing Tapes 


Three new tapes for use in splicing insulation 
of a different type cable. General Electric 
Co., Bridgeport, Conn. 


These new tapes are: No. 330 for use 
with super-aging insulations; No. 351, an 
oil base rubber tape for use in splicing the 
insulation of high-voltage cables, and No. 
387, a Tellurium compound splicing tape 
for use in patching and splicing rubber 
jackets of cables. 


Electrodes 


Two new hard-facing electrodes, ‘'Faceweld 
No. I" and ‘“Faceweld No. 12." Lincoln 
Electric Co., Cleveland, Ohio. 


These electrodes are cast abrasion-resist- 
ing alloys used for hard-facing by the 
metallic arc process. The first type is a 
general purpose hard-facing electrode to be 
used for surfacing such parts as digger 
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teeth, scarifiers, grader blades, cement 
plant machinery, etc., by arc welding. The 
second type is harder and its applications 
include power shovel and dragline bucket 
parts, dredge pump impellors and casings. 


Ball Bearings 


New line of precision ball bearings with re- 
tainers, for very small shafts. Norma-Hoff- 
mann Bearings Corp., Stamford, Conn. 


The small sizes, which heretofore were 
available in the “full” (retainerless) type 
can now be obtained as standard with re- 
tainers (or ball cages). Bore ranges from 
Y, to \ in. 

* 


Explosion-Proof Motor 


Ratings of one class of motors have been 
increased from 25 to 75 hp., while in the 
second class they have been increased from 
7% to 75 hp. The larger motors are of the 
shell type frame construction with a 
specially designed fan. Terminal box has 


Higher horsepower explosion-proof motors. , 
U. S. Electrical Motors, Inc., Los Angeles, 
Calif., and Brooklyn, N. Y. 


been made larger. The fan-end inner end 
bell and the outer fan cover bracket are 
held in place with a simplified type com- 
bination screw. This construction is said 
to eliminate one set of holding screws. 


Who Makes What? 


“Electrical Buyers Reference,"’ published 
annually. Electrical World, 330 West 42d St., 
New York, N. Y. 


Names, addresses and products of elec- 
trical manufacturers are catalogued in this 
convenient, annual publication for public 
utility, industrial, engineering and other 
major electrical buying interests. 


Ground Wire Bracket 


A new ground wire bracket with a flat 
supporting piece, drilled with four holes 
to allow bolting to a steel tower, a fabri- 
cated steel pole or a bayonet extension. 


Ground wire bracket for steel towers, known 
as “Clamptop,"" holds wire from 4 to 9/16 
in. A design also available for mounting on 
wood poles. Ohio Brass Co., Mansfield, Ohio. 


Using a clamp mounted on top of this de- 
vice, the bracket is said to permit an 
increased spacing between ground wire and 
conductors of 6 in. or more over other 
designs, assuming same bolt holes are used. 
Two carriage bolts hold the clamp to the 
bracket and secure the keeper piece over 
the ground wire. Pivot of 15 deg. above or 
below the neutral position is said to give 
ample clearance for rocking action. The 
ground wire may be transferred directly 
from stringing blocks to the clamp. 


Bearing Paste 


“Hi-Spot"’ blue No. 107 for naan, surfaces 
— scraping. The Dyken Co., St. Louis, 
°. 


The paste is claimed not to dry out so 
that it can be left on bearing surface for 
quite a length of time. This enables the 
scraper to work on lathes, grinders, etc., 
without repasting. 


Air Heaters 


New line of wall- and floor-mounted air 
heaters for use with a three-heat hand switch 
or a_ type AA “thermostat. Westinghouse 
Electric & Mfg. Co., Mansfield, Ohio. 


The wall-mounted air heaters range from 
25% to 3134 in. in length and are from 
10% to 16% in. high, with rating of 1,000 
to 4,500 watts and operating on 115, 230 or 
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THE NEW OPEN SIDE 
THIMBLE CLEVIS 


/ TOP AND SIDE VIEWS 


OF CLEVIS INSTALLED 





HANG THE LOAD ON HUBBARD HARDWARE®* 














RUBBER COVERED POWER CABLES e BUILDING WIRE 


BARE 


MAGNET WIRE e 
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It's a Job for 
CRESCENT 


Service Entrance 


CABLE 


Millions of feet of CRESCENT Service 
Entrance Cable now in satisfactory serv- 
ice is factual evidence of its high quality. 
Its tamperproof construction discourages 
attempts at current diversion and its flame 
retarding, moisture resistant covering as- 
sures maximum durability under all 
weather conditions. Light in weight, it 
eliminates the need for rigid conduit and 
is made in a complete line to cover all 
requirements of any installation. 


CRESCENT 


INSULATED WIRE (A®) \\ & CABLE CO. INC 


FLEX NON-METALLIC SHEATHED CABLE e SERVICE ENTRANCE CABLE e 


TRENTON, NEW JERSEY 
Atlanta Baltimore Boston Buffalo Chicago Cincinnati Cleveland 
Detroit Indianapolis Kansas City Los Angeles Minneapolis 
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New Orleans New York Philadelphia Pittsburgh St. Louis San Francisco 


CRESCENT ENDURIFE SUPER - AGING INSULATION 





‘ 
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440 volts. The floor-mounted air heaters 
have same heating surface in inches and 
same wattage rating as the wall-mounted 
units, but are made to operate at 115 or 230 
volts. These units are for use in crane 
cabs, truck houses, valve houses, locomotive 
cabs, scale rooms and garages. 


Fluorescent Unit 


Unit is primarily for offices, stores, homes 
and other industries where precision work 
is required. It has five 18-in. (T-8) fluores. 
cent tubes and is designed for both direct 





Fluorescent light, ceiling type in four colors, 
cream white, snow white, ivory tan and jade 
reen; for operation on 50 and 60 cycles, 
10-125 volts a.c., and 110-120 volts d.c. 
Ritter Dental Mfg. Co., Inc., Rochester, N. Y. 


and indirect lighting. The shell of the light 
is interchangeable so that three tubes may 
be used for indirect illumination and two 
for direct, or vice versa. The tubes and 
reflectors are inclosed under three diffusing 
glass covers. Over-all dimension of the 
light face is 14x 19 in. and distance from 
top of ceiling canopy to bottom of light 
face is 32 in. 


Conversion Resistors 


Series FT or accessory type plugs into 
the power circuit of a fluorescent desk 
lamp or other fluorescent lamp operated on 
d.c. Unit measures 35% in. long by 1! in. 
diameter and weighs 134 oz. Available for 
15-watt and 20-watt fluorescent lamps. The 
built-in or initial equipment, Series GT, is 
oblong-shaped to fit into a fluorescent fix- 
ture channel. Contains a  wire-wound, 





Fluorescent lamp d.c. conversion resistors for 
fluorescent lamps operated on d.c.; for use 
wi as uy d.c. reactors or equivalents. 
Clarostat . Co., Inc., 285-7 North Sixth 
St., Braoklyn, N. Y, i | 

























AGAIN IN 1939! 
For FIVE Straight Years 
ORE Heavy-Duty Internationals 
were bought than 


ANY OTHER TWO MAKES COMBINED 


INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 
180 North Michigan Avenue Chicago, Illinois 


Sold by International Dealers and Company -Owned Branches 











"9 x Heavy Duty means all trucks 
rated at 2-ton and over. 


~_ U. S. registration figures from 
R. L. Polk & Co. 


# International Truck sizes range 
from Light Delivery units up to 
powerful Six-Wheelers. Diesel- 
powered models in 12,000-to 
42,000-Ib. carrying capacities. 





ad 
nn 


— 
LTE 





This International 2 





to 3-ton Model D-40 Truck, with special line construction body 


and six-man cab, is used by The Wisconsin Electric Power Co., Milwaukee, Wis. 


NTERNATIONAL TRUCKS 
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Residential area con- 
struction—showing sin- 
gle phase primary with 
attachment of service 
cable a couple of feet 
from pole to high 
strength common neu- 

tral wire. 








RELIABLE 
CONCENTRIC 
CABLE CLAMPS 


hold cable securely without 
bending or snubbing or 
otherwise damaging the 
insulation. Non-corrosive 
materials — easy to install 
— low in cost. 


)/* 


| OVER 25 YEARS SERVICE TO THE UTILITII 
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cement-coated resistor. Unit is 7 in. long 
by 14% in. high and weighs 6 oz. For 
15- and 20-watt lamps on 120 volts and 30- 
and 40-watt lamps on 240 volts. 


Heater Switch 


Switch for top plate control of electric 
ranges; from high-speed heat to a low sim- 
mer may be obtained in six (or seven) 
stages. Hart Mfg. Co., Hartford, Conn. 


A new feature claimed for this switch is 
that the proper heat can be concentrated 
under each size utensil. A new type of 
finger-fitting handle marking has been de- 
signed to show whether high or low heat is 
on each section. The depth of the switch is 
very shallow to facilitate installation where 
space is limited. 


Indicating Meter 


ledicating - recording - integrating instrument 
called ‘‘Linameter," for the measurement of 
fluids. Cochrane Corp., Philadelphia, Pa. 


Among the new features claimed for this 
meter are omission of U-tubes, mercury and 
pressure connecting lines; a means of 
changing capacity range; ability to locate 
the meter body against adjacent valves 
and fittings without the necessity of 
straight pipe runs. The meter is made 
in different combinations of indicating 
recording and integrating features to suit 
particular conditions and may be equipped 
with pressure and temperature elements 
to record on the same chart with flow. 


Controller 


In addition to the proportional response 
and automatic reset forms of control, this 
instrument introduces a third process-con- 
trol effect called “Pre-Act.” This is a sup- 
plementary control feature which makes 
control valve action according to the rate 


Redesigned line of air-operated recordin 
and indicating controllers called 'Fulscope 
for temperature, pressure, flow and _ liquid 
coal. aia Instrument Companies, Roches- 
ter, N. Y. 


of control-point deviation. The indicating 
controllers have the same unit construction, 
control mechanisms and performance char- 
acteristics as recording types, but in single 
duty form only. They are available in five 
standard types—fixed high sensitivity, ad- 
justable sensitivity with automatic reset, 
adjustable sensitivity with Pre-Act, and 
adjustable sensitivity with automatic reset 
and Pre-Act. 
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Starter 


Front operation is said to allow close 
ganging of a number of units in compact 
width and height multiples. The across-the- 





Combination starter and motor disconnect 
switch, available with either three or four 
poles, in five sizes, horsepower ratings from 
pve i hp. Cutler-Hammer Inc., Tilcee. 
ee, Wis. 


line starter and motor disconnect switch 
and fuses are housed in one inclosure. This 
combination is for use with squirrel-cage 
and single-phase motors. 


TECHNICAL LITERATURE 


STEAM TuRBINE-GENERATORS—A 32-page 
bulletin H-10, illustrated with photo- 
graphs, both shop views and _installa- 
tions. The bulletin treats turbine-genera- 
tor units, of condensing, non-condensing 
and extraction types. It also briefly dis- 
cusses the arrangement of a turbine-gener- 
ator condenser unit, shows sectional views 
of condensing, non-condensing and ex- 
traction turbines and includes some very 
usable charts giving a quick method of 
figuring turbine steam  consumptions. 
Copies may be obtained from Elliott Com- 
pany, Jeannette, Pa. 


SUPERHEATERS—A 24-page booklet, giv- 
ing details of construction of both the 
ball-joint and the welded types, and dia- 
grams showing various arrangements for 
application to different types of boilers and 
to meet different conditions. Control of 
superheat by means of bypass dampers is 
explained. Available from the Technical 
Press Service, Combustion Engineering Co., 
Inc., 200 Madison Ave., New York City. 


Spot Wetpers—In addition to the de- 
tail information on the various models of 
ace spot welders, the new designed contac- 
tor and the latest operating mechanism 
used on the 1940 manually operated welders 
are fully explained. A discussion on the 
choice of manual and automatic types 1s 
included. Copies may be obtained from the 
Pier Equipment Manufacturing Co., Mil- 
ton and Cross Streets, Benton Harbor, Mich. 


SEEING AND TraFFic Sarety—A 24-page 
booklet divided into two parts. Part I gives 
quick and certain seeing on streets and 
highways. Part II tells about lighting for 
seeing on streets and highways. Illustrated 
with pictures and graphs, with the appendix 
giving the 1.E.S. street lighting code. Bul- 
letin LD-9 may be obtained from General 
Electric Co., Nela Park Engineering Dept. 
Cleveland, Ohio, for 20 cents. 
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Dallas Reports Gain 
in First Two Months 


Export business of Revere Copper 
& Brass, Inc., has increased during the 
last several months, C. Donald Dallas, 
president, told stockholders at their 
annual meeting this week. Mr. Dallas 
said that the theory that the European 
war will bring about enormous ex- 
penditures in this country has not been 
substantiated by events, and probably 
will not be except in the case of a 
prolonged or active war. 

“In this respect,” Mr. Dallas said, 
“the ‘cash on the barrel head’ policy 
is proving considerable of a boome- 
rang by curtailing allied purchasing 
in this country and by insulating us 
from world markets.” 

As regards domestic business, Mr. 
Dallas said that the company is enjoy- 
ing satisfactory volume, although far 
from boom proportions. The first two 
months of this year the industry oper- 
ated at about 40 per cent above the 
same 1939 period. Revere’s earnings 
in the first two months were consider- 
ably better than for the same 1939 
period. 

= 


Equipment Exports 
Gain 43% over ‘39 


Exports of electrical equipment from 
the U. S. during February were val- 
ued at $10,544,997, as compared with 
$10,585,091 in January and with $7,390,- 
087 in February, 1939, according to 
the Electrical Division, Bureau of For- 
eign and Domestic Commerce. 

Exports of stationary motors of from 
1 to 200 hp. advanced to $347,218 in 
February from $234,204 in January, 
while those over 200 hp. decreased 50 
per cent, to $66,297 from $132,651. For- 
eign shipments of accessories and parts 
for motors increased from $168,955 to 
$317,755. 

The downward trend in electric 
household refrigerators exports was 
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reversed in February when sales 
amounted to $681,259 as compared with 
$455,902 in January. Similar large in- 
creases were made by electrical indi- 
cating instruments which increased to 
$74,049 from $39,574; oil circuit break- 
ers and switches, exports of which ad- 
vanced from $5,172 to $36,309; acces- 
sories and parts for generators, which 
totaled $209,085 as against $40,135 in 
January. Both a.c. and d.c. generators 
showed sharp decreases, exports of the 
ac. type dropping to $20,529 from 
$289,129 and the d.c. type to $13,213 
from $32,944. 


Shipments of Washers 
Rise 9% Over 1939 


Household washer shipments in Feb- 
ruary were second highest for that 
month in the history of the industry, 
reaching 142,318, an increase of 9.57 
per cent over the February, 1939, total 
of 129,885, according to figures re- 
ported by J. R. Bohnen, executive 
secretary-treasurer of the American 
Washer and Ironer Manufacturers’ As- 
sociation. The record for the month 
was established in 1937, February sales 
then aggregating 149,534. 

February shipments showed the usual 
seasonal advance over January, when 
the total was 119,228. 

Ironers shipped in February were 
10,183, compared to 9,601 in February 
a year before, and 10,373 in January 
of this year. 


Appoints New Distributor 


Thor household washer and ironer 
distribution facilities have been ex- 
panded through appointment of the 
Manufacturers’ Furniture Co., John H. 
Rule, president, as the Little Rock 
outlet, according to an announcement 
by Edward N. Hurley, Jr., president 
of the Electric Household Utilities 
Corp., Chicago. 
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Manufacturers Issue 
Earnings Reports 


Howell Electric Motors Co. reports 
for 1939 net income of $49,792, equal 
to 33 cents each on 150,736 common 
shares, contrasted with net loss in 1938- 
of $55,877. 

Among the other companies issuing 
reports on 1939 operations are the fol- 
lowing: 

Acme Wire—Including subsidiaries, net 
profit, $182,417, equal to $1.58 each on 
115,500 shares of $10 par capital stock 
outstanding, compared with $65,483, or 57 
cents a share in 1938. 

Worthington Pump & Machinery—Con- 
solidated net profit $816,706 equal, after 
annual prior-preferred and preferred divi- 
dend requirements, to 54 cents a share on 
250,365 common shares, compared with 
$29,711, or 20 cents a share on the prior 
preferred shares, in 1938. 

Copperweld Steel—Net income, $934,348, 
equal, after preferred dividend payments, 
to $2.05 each on the 431,714 shares of 
common stock outstanding, compared with 
$619,853, or $2.88 each on the 215,857 
capital shares outstanding in 1938. 

Johns-Manville — Consolidated net 
profit, $4,164,719, equal after preferred 
dividends, to $4.28 each on 850,000 com- 
mon shares, compared with $1,455,302 in 
1938, equal to $1.09 a share on the same 
number of common shares. Net sales for 
1939 totaled $53,847,177, an increase of 
15 per cent over 1938. 


Electric Truck Shipments 


Domestic shipments of electric in- 
dustrial trucks and tractors during 
February, as reported by nine manu- 
facturers representing the entire in- 
dustry, totaled 119 as against 112 in 
January and 53 in February a year ago, 
according to the Department of Com- 
merce. 

* 


Resumes Dividend Payment 


Electric Household Utilities Co. has 
declared a dividend of 10 cents a 
share, payable on April 25 to stock 
of record of April 10. This is the first 
dividend since a payment of 25 cents 
on January 25, 1937. 
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Refrigerator Sales 
Set February High 


Sales of household electric refriger- 
ators in the United States in February 
set a new high for the month, topping 
the previous high mark in February, 
1937, according to the report of the 
National Electrical Manufacturers As- 
sociation. A total of 261,328 units were 
sold in the United States in February, 
compared with 184,643 in February 
last year, 134,946 units in the similar 
month of 1938 and 228,532 units in 
February, 1937. 

For the two months ended February 
domestic sales totaled 479,578 units, 
compared with 324,695 units for the 
first two months of 1939. 

World sales in February amounted to 

275,366 units, compared with 197,781 
units in February, 1939. For the two 
months ended February, world sales 
amounted to 503,188 units, compared 
with 345,404 units in 1939. 
- It is estimated that the figures on 
electric household refrigerators re- 
ported to NEMA include more than 
90 per cent of the industry. 


Manufacturers’ Sales Up 
31% Over Year Ago 


Manufacturers’ sales of electrical ma- 
chinery, apparatus and supplies, as re- 
ported by 85 firms, amounted to $36,- 
712,000 in February, a decrease of 6.8 
per cent from January but 31.1 per 
cent above February, 1939, according 
to the Department of Commerce. 

These sales compare with an all- 
industry total of $386,336,000 in Febru- 
ary, a decrease of 2.8 per cent from 
January and a gain of 18.5 per cent 
over February a year ago. 


Expands Sales Personnel 


Sharp increases in Eureka sales have 
necessitated expanding the company’s 
sales personnel. H. W. Burritt, presi- 
dent of the Eureka Vacuum Cleaner 
Co., has announced the appointment of 
J. W. Purvis as western regional sales 
manager and O. H. Golberg as east- 
ern regional sales manager. Mr. Bur- 
ritt stated that sales are substantially 
ahead of the same period last year. 





New York Metal Prices 
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Field Reports on Business 


Orders reaching manufacturers are for a diversified line of equipment. Utilities 
are beginning outside construction work on a large scale since weather condi- 
tions have turned more favorable. Electrical appliance sales continue the upward 
trend with demand increasing. Belief is that business has touched bottom. 


NEW YORK 


Business continues to fluctuate along 
the level prevailing for the past few weeks. 
The fact that the rate of decline in many 
lines has grown less indicates that a bot- 
tom is being established from which the 
new upturn will take place. The political 
situation has offered no new incentives for 
an upsurge and the war in Europe has 
brought business only to a few lines, 
mainly to the aviation industry. 

Electric utilities have started several 
new projects. Pennsylvania Power & Light 
is launching its $3,000,000 plant expan- 
sion program, rebuilding and enlarging its 
Elliott Street power plant at a cost of 
$215,000. Better weather conditions will 
enable the utilities to speed outside con- 
struction. 

Manufacturers report new orders for 
switchgear equipment and induction regu- 
lators. Small turbine orders have been 
received. Industrial electrical equipment is 
commanding attention. 

Appliance sales continue their upward 
trend, with sizable public response to the 
new models. Indications are that electric 
ranges will make up a larger part of total 
sales this year than in years past. Promo- 
tion is heavy in this line. 

Westinghouse reports a $148,000 order 
for 140 motor-generator sets and controls 
for three new aluminum mills being con- 
structed in France for manufacture of air- 
plane materials. 


NEW ENGLAND 


With the end of the first quarter of the 
current year at hand, this district reports 
1940 sales to date ahead of last year with 
confidence that this encouraging trend 
will hold over for the coming months. 
Negotiations are abroad for a number 
of small industrial purpose turbo-genera- 
tors and interest in small motors still 
continues quite strong; important orders 
for central station supplies will be placed 
soon. 

Plans are being projected by Boston 
Edison for a 10-mile extension of its 
110-ky. transmission system into the 
Framingham area through a single-pole 
line. tap at Medway. Westinghouse recently 
sold switching equipment and panelboard 
supplies amounting to $24,000 for installa- 
tion in two federal housing projects lo- 
cated in the Boston area, and in the neigh- 
borhood of $6,000 worth of similar elec- 
trical supplies for a Fall River housing 
project. This company also sold 26 motors 
to the Polaroid Corp., Cambridge, and a 
short time ago closed orders for micarta 
totaling about $15,000. 

Inquiries for electric furnaces are en- 
couraging, according to C. I. Hayes, Provi- 
dence, R. I. This company reports increas- 
ing interest in larger furnaces and records 
a number of such orders, among which are 
two 50-kw. conveyor type furnaces, a 30- 
kw. unit for a steel company, five units for 
government installation and two 40-kw. 
units. 

From a three-day commercial cooking 
display demonstration held at the main 
office of the Narragansett Electric Co., 
Providence, R. I., about 67 kw. of new 
load prospects were obtained from local 
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food purveyors, a marked increase over 
last year’s sales. electric refrigerator 
campaign for the Blackstone Valley area 
in Rhode Island is scheduled for this 
month and a six-week lighting campaign 
by the Blackstone Valley company will 
close on April 15. 


PACIFIC COAST 


While dealers’ business is fair and 
wholesalers report good appliance orders 
for future delivery, contracting firms re- 
port a March slump that has extended to 
all private construction except residential. 
Prices are accordingly unstable and close 
to non-profit levels. There is a growing 
movement to divorce WPA from private 
industry competition. Prospective housing 
work includes a $774,770 low bid for the 
Butte project and a Los Angeles award 
for $1,237,470 covering 105 one-story 
structures containing 504 dwelling units. 
Much major municipal work is reported, 
such as Alameda’s application for PWA 
financing of $700,000 for school additions 
and reconstruction and possible $900,000 
bond issues for docks and yards. 

Sizable varied orders include $75,345 
for Boulder plant control equipment; 
$9,000 pumps for a Kern County, Calif., 
irrigation district; $87,262 for elevators for 
San Francisco post office; $88,000 for 
Grand Coulee control equipment; $50,000 
poles, sizes 35 to 65 ft., for Los Angeles, 
the largest item covering 1,300 40-ft., and 
$163,460 for constructing the 115-kv. wood- 
pole line from Bonneville plant to Hood 
River substation. 

California factories are employing about 
20 per cent more workers at approxi- 
mately 21 per cent more wages than dur- 
ing this season a year ago and industrial 
business from many varied sources is a 
bright factor in such districts. 


CHICAGO 


Reports from manufacturers of electrical 
equipment, in a majority of cases, are very 
encouraging over the outlook for the next 
few months, at least. Although orders have 
declined steadily since the first of the 
year, conditions in the past few weeks in- 
dicate that a reversal of the trend is ap- 
parently at hand. Sales for the first quar- 
ter are well in advance of last year, some 
companies showing gains of 50 or 60 per 
cent. 

Some sizable orders for generating and 
substation equipment have been placed 
recently for utility expansion programs. 
Wire and cable sales are especially good, 
running substantially above the level a 
year ago. Belden Manufacturing Co., re- 
ports new orders 30 per cent ahead of a 
year ago, with encouraging prospects for 
the second quarter. 

The electrical department of the city 
requested bids on 76,000 feet of 600-volt 
rubber insulated, lead sheathed cable and 
400, 550-watt series transformers. The num- 
ber of telephones in.use increased approxi- 
mately 3,000 aa March and are nearly 
40,000 ahead of the number a year ago. 
Refrigerator and electric roaster sales are 
well above last year, while interest in air- 
conditioning equipment continues to 1n- 
crease. 
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DON'T FORGET... remember 


the big thing in Condenser Tubes -—is 


the name REVERE 










REVERE 
CoNDENSER TUBES 





REVERE COPPER AND BRASS INCORPORATED: 230 PARK AVE.» NEw YorK. N.Y. : 
MILLS: BALTIMORE, MD. - CHICAGO, ILL. - DETROIT, MICH. > NEW BEDFORD, MASS. - ROME, N.Y. - TAUNTON, MASS. 
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General Cable Elects 
Simmons Vice-President 


Donald M. Simmons, chief engineer 
of the General Cable Corp., has been 
elected vice-president of that organ- 
ization. Mr. Simmons has been associ- 


ated with the electric cable field for 





about twenty-five years and is interna- 
tionally known for his contributions to 
the field of the transmission and dis- 
tribution of electricity. Particularly 
valuable was his early work on type H 
or shielded cables, his invention of the 
present universal form of multi-con- 
ductor oil-filled cable and his develop- 
ment of type HH cable, the hollow 
overhead line conductor, as used, for 
instance, in the 287,000-volt lines from 
Boulder Dam to Los Angeles. 

Mr. Simmons was elected to the 
board of directors of General Cable 
last February. He has been active for 
a number of years in the affairs of the 
American Institute of Electrical Engi- 
neers, of which he is a fellow. He is a 
past-president of the Insulated Power 
Cable Engineers Association. Last year 
Princeton University, his alma mater, 
awarded him the honorary degree of 
doctor of engineering in recognition of 
his achievements in the electrical 
industry. 
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> Tuomas H. Carens, vice-president in 
charge of public relations of the Boston 
Edison Co., has been appointed chair- 
man of the publicity committee for the 
National American Legion convention 
to be held in Boston this year. 


> J. H. Newman has been appointed 
manager of district No. 1 of the Gen- 
eral Electric wiring material sales sec- 
tion and will make his headquarters at 
Boston, where he was formerly a dis- 
trict representative. He replaces E. G. 
Hatt, who has been transferred to Los 
Angeles. 


> Hucu Stewart has been appointed 
assistant superintendent of electric pro- 
duction for the San Diego Consolidated 
Gas & Electric Co., to succeed H. A. 
Noble who recently became superin- 
tendent of electric production, as an- 
nounced in the March 30 issue of 
ELectRICAL Wor.p. 


> Cuester A. Bincuam, of the law 
firm of Martin, Turner & McWhorter, 
has been elected treasurer of the Ala- 
bama Power Co. He succeeds the late 
Lamar Aldridge. After eight years in 
private practice, Mr. Bingham became 
a member of the legal staff of Alabama 
Power Co. in 1916, and has since been 
identified with it and associated com- 
panies. He served as treasurer of South- 
eastern Power & Light Co. from 1926 
to 1930 and more recently has been a 
member of the firm of Martin, Turner 
& McWhorter. 


> Rosert A. Corvey, New England 
manager of the Westinghouse Lamp 
Co., with headquarters at Boston for 
the past two years, has been appointed 
manager for the metropolitan New York 
area with offices at 150 Broadway, effec- 
tive April 1. Mr. Corvey was New York 
State manager of the company for nine 
years prior to going to Boston. His suc- 
cessor at Boston is Grorce H. Mac- 
Gitvray, formerly head of the lamp 
division at Boston and lately in charge 
of the appliance division. 
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G. C. Mathews to Join 
Northern States Power 


George C. Mathews, whose resigna- 
tion as a member of the Securities and 
Exchange Commission was announced 
in the March 30 issue of ELEcTRICAL 
Wortp, will join the Northern States 
Power Co. on April 15. 

Mr. Mathews has been in public serv- 
ice almost continuously since his grad- 
uation from the University of Wisconsin 
in 1908. For a number of years he was 
connected with the Wisconsin Railroad 
Commission as statistician-in-charge of 
public utility rate and accounting work, 
directed administration of the Wiscon- 
sin securities law, as chief of securities 
division and as chief examiner. While 
with the commission he served as pro- 
fessor. of public utilities at Northwest- 
ern University, Chicago, for a year. 

He left the commission in 1933 to 





assist receivers of the Middle West Util- 
ities Co., becoming vice-president in 
charge of rates. In 1933 Mr. Mathews 
was appointed by President Roosevelt 
as a member of the FTC and the fol- 
lowing year: he became one of the 
original members of the SEC. 

In commenting on Mr. Mathews’ res- 
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Pe Dace , 


© Fairchild Aerial Surveys, Inc. 


St. Paul, capital of Minnesota, near “head of navigation” of the Mississippi, is located in a 
section presenting some of the widest temperature extremes in the country, from 41° below 
zero to 104° F above. 


Minimum 
Water Absorption 
An absolute minimum 


competitive con- 
duit materials means 
cable - protection - in- 
surance as well as 
pemanently available 
raceway. 
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prevalent underground, 
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corrosion in any way. 
ORANGEBURG Joints, 
too, are watertight. 
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ORANGEBURG 
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The Orangeburg trademark is 
of the best of 
re Conduits, a time-tested, 
enduring “service” of cable 
Protection wherever electrical 
Tfaceway facilities are to be 


led underground. 














e St. Paul has one of the deepest frost lines in the country. Duct 
banks of ORANGEBURG Fibre Conduit installed early in the century 
are in active service today providing not only clear usable raceway but real 
protection against cable sheath corrosion. Where freezing conditions occur 
many factors of ORANGEBURG superiority become of great importance, 
such as minimum water absorption and mechanical strength combined 
with good deflection more than adequate for the ground stresses that are 
involved. 


Add outstanding characteristics to real economies of material costs and 
installation costs and you have the answer to why ORANGEBURG is pre- 
ferred by far-sighted distribution engineers and operators everywhere. 


For installation WITHOUT CONCRETE ENCASEMENT: ORANGEBURG 
STANDARD FIBRE CONDUIT IS recommended for duct banks (4 ducts and 
over), main distribution, high tension and “downtown” locations. 


For installation WITHOUT CONCRETE ENCASEMENT: the ORANGEBURG 
dual-economy NOCRETE conduit is recommended for service entrances, 
extensions, parkways, and street lighting, suburban distribution, laterals, 
signal systems, etc. 


Sales Agent—Distributors 


GENERAL ELECTRIC SUPPLY GRAYBAR ELECTRIC COMPANY 
CORP. INC. 







MADE AT ORANGEBURG, NEW YORK 
BY THE FIBRE CONDUIT COMPANY 
292 MADISON AVE. NEW YORK CITY 


ORAN ta? BU Rc Standard for installation with concrete encasement 
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ignation, Jerome N. Frank, commission 
chairman, said: “All of us at the SEC 
will greatly regret the departure of 
George Mathews. On the commission he 
has represented a bulwark of technical 
expertness and highly intelligent busi- 
ness judgment which can best be de- 
scribed as good old American horse- 
sense. He is the soundest financial 
analyst I have ever met .. .” 


U. S. National Group Names 
Sharp Honorary President 


Dr. Clayton H. Sharp, president of 
the United States National Committee 
of the International Electrotechnical 
Commission since 1924, was recently 
honored by the USNC when it named 
him honorary president to succeed the 
late Dr. Arthur E. Kennelly. 

Dr. Sharp has had a distinguished 
career in the electrical engineering 
field and has. made outstanding contri- 
butions over a long period of time to 
international standardization. From 
1914 to the time he retired, in 1933, he 
was vice-president of the Electrical 
Testing Laboratories. 

For many years he has been asso- 
ciated with the USNC, having been a 
member since its foundation in 1907, 
having served as secretary from 1921 





Blank & Stoller 


until his election as president in 1924, 
and having continued as president 
since that time. 

He also is well known for his work 
with the International Commission on 
Illumination, having been president of 
the United States National Committee 
of the ICI from 1914 to 1928 and United 
States representative at many of its 
international conferences. 


> Rosert W. Lea, vice-president in 
charge of finance of Johns-Manville 
Corp., has been elected a director of 
the corporation. 
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Crocker-Wheeler Appoints 
F. B. Hynes Chief Engineer 


F. B. Hynes has been appointed chief 
engineer of Crocker-Wheeler Electric 
Manufacturing Co., Ampere, N. J., and 
will be in charge of all engineering and 
research activities. 

After receiving his technical training 





at Cornell, Mr. Hynes joined Crocker- 
Wheeler in 1910. He held various posi- 
tions in the engineering department be- 
fore receiving the appointment of assist- 
ant engineer in 1918. Subsequently he 
was made manager of the engineering 
department, under the chief engineer, 
and in 1930 assumed the duties of man- 
ager of engineering. 


> B. T. McBain, tax agent for Port- 
land General Electric Co., Portland, 
Ore., for the past ten years, has been 
appointed purchasing agent. 


> Leonarp Laturop, publicity director 
for Jersey Central Power & Light Co., 
Asbury Park, N. J., has been ap- 
pointed advertising manager in addi- 
tion to his present duties. Mr. Lathrop 
has been with Jersey Central during 
the past five years. 


> Dr. Jesse E. Hosson, consulting 
engineer for the Westinghouse Electric 
& Manufacturing Co. and lecturer in 
Northwestern University, Chicago, in 
symmetrical components, has been 
selected by Eta Kappa Nu, honorary 
electrical engineering fraternity, as one 
of the country’s three outstanding young 
engineers in 1939. The fraternity an- 
nually makes its award to three elec- 
trical engineers under 35 years of age 
for “meritorious service in the interest 
of their fellow men.” He was awarded 
the Charles A. Coffin foundation fel- 
lowship for study at California Institute 
of Technology in the fall of 1933 and 
completed his work for the degree of 
doctor of philosophy, magna cum 
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laude, in 1935. While attending Cali- 
fornia, Dr. Hobson designed and con- 
structed a million-volt surge generator 
for use in breakdown tests on electrical 
equipment for the Boulder Dam-City of 
Los Angeles power system. The two 
other men are L. A. Meacuam, Bell 
Telephone Laboratories, New York, who 
received the award for the design of 
a circuit for generating stable radio- 
frequency signals and Cart K. Dier- 
INGER of the Liedel-Flarsheim X-Ray 
Manufacturing Co. of Cincinnati, who 
was honored for the development of 
certain X-ray equipment. 


OBITUARY 


> Scott H. Savace, for sixteen years 
manager for the Arkansas Power & 
Light Co. in Arkadelphia, died Febru- 
ary 27, in his fifty-first year. 


> Tuomas R. Harser, 52, for 24 years 
purchasing agent for the Kansas City 
Power & Light Co., died February 16 
at the Research Hospital, Kansas City, 
Mo., following an illness of four months. 
He served in 1928 as president of the 
Kansas City Purchasing Agents Asso- 
ciation. In 1932 and 1933 he was vice- 
president of the National Purchasing 
Agents Association. 


> Pror. ArtHur E. Norton, Gordon 
McKay professor of applied mechanics 
at the Harvard Graduate School of En- 
gineering, and widely known in New 
England engineering circles interested 
in machinery design, died suddenly at 
Cambridge on February 24. He was 
born in Portland, Me., in 1877 and had 
been on the Harvard staff since 1901. 
Professor Norton was a member of the 
engineering education and professional 
development committee of the Engineer- 
ing Societies of New England. 


> Wittiam H. Reyno ps, retired, for- 
merly in charge of electrical mainte- 
nance and construction, General Elec- 
tric Co., Erie, Pa., died January 12, in 
his seventy-third year. Following the 
completion of his engineering education 
he became associated with the Edison 
General Electric Co., Denver, and with 
the Thomson-Houston Co., at Chicago, 
both predecessors of General Electric. 
Subsequently he was employed by the 
St. Joseph and Benton Harbor (Mich.) 
Light & Power Co., General Electric 
in St. Louis, Mo., Missouri Edison Co., 
St. Louis, and the New Orleans and 
Western Railway. He then returned to 
the General Electric at New York; was 
connected with Canadian General Elec- 
tric, and in 1911 was transferred to the 
new plantof G? E. at Erie, where he 
continued until his retirement in 1930. 
He was chairman of the Erie Section 
of the American Institute of Electrical 
Engineers 1935-36. 
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PENNSYLVANIA'S skilled personnel and ample 
facilities make it possible to fabricate entirely under 
its own roof, all the important parts of all of its trans- 
formers, such as: 


e CORES AND COILS 


e INSULATING TUBES, 
DRUMS 


e TAP-CHANGER FOR HAND OPERATION 


e TAP-CHANGER FOR MOTOR 
OPERATION BY REMOTE 
CONTROL 


e TANKS, BASES, COVERS 
e UNI-ROW RADIATORS 
e WATER COOLING COILS 
e BUS BAR STRUCTURES 
© VARIOUS STEEL STRUCTURES 


















BARRIERS AND 









T HUS, the closest supervision and 
the most rigid control of every 
manufacturing step is possible. Fa- 
cilities are available for complete 
A.I.E.E. tests, including temperature 
runs on the largest transformers. 
Most modern impulse generator 
permits impulse tests on the highest 
voltage transformers. 


One of seven 6667 kv-a 
Transformers, 115 kv., 
in a recent shipment 


TRANSFORMER COMPANY 


1701 ISLAND AVENUE, N. S., PITTSBURGH, PA. 
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GROUND TESTER 
helps eliminate 
$2500 annual loss 
due to lightning 


A municipal power system cover- 
ing about 150 square miles in an 
eastern state, had been experienc- 
ing transformer failures due to 
lightning to the tune of 20 or more 
each season. These cost around 
$125 each—a yearly loss of $2500. 


In 1936 they purchased a 
“Megger” Ground Tester, and 
started to improve their grounds by 
installing multiple grounds, and by 
salting. Result: In 1937 they had 
three outages, in 1938—two, and in 
1939 only one that was traceable 
to lightning and high ground re- 
sistance. 


Because the “Megger” Ground 
Tester is simple, direct-reading,. re- 
liable and rugged, it at once elimi- 
nates all difficulties of testing pro- 
cedure, and also provides the basis 
of any program of grounding im- 
provement. 


Write for our "Megger" Ground Tester 
Catalog No. 1645-W. 


JAMES G. BIDDLE CO. 
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Sales Opportunities 


Mirwavukee, Wis.—Wisconsin Electric 
Power Co. has approved plans for addition 
to outdoor power substation on North 96th 
Street and will carry out work at early 
date. Additional equipment wil] be in- 
stalled for increased capacity. 


Laxe CwHartes, La.—Mathieson Alkali 
Works, Inc., 60 East Forty-second Street, 
New York, N. Y., plans installation of 
motors and controls, switchgear, convey- 
ors, electric hoists and other equipment in 
connection with expansion at branch plant 
at Lake Charles, to include additional pro- 
duction units for soda ash, caustic soda and 
salt cake. Work is scheduled to begin 
soon. Cost estimated about $1,500,000. 


KnoxvitteE, Tenn.—Director of Pur- 
chases, Tennessee Valley Authority, Knox- 
ville, receives bids until April 12 for 
115-kv. oil circuit breakers for installation 
in power substation at Murfreesboro, 
Tenn.; also, at some time, for galvanized 
steel transmission towers for new trans- 
mission line from Nashville to Columbia, 
Tenn., totaling about 1058 tons; and, on 
same date, for gasoline engine-driven ra- 
dial. gate hoist, designed for 80,000-Ib. 
load. for lowering and raising radial gates 
at Hiwassee power dam; until April 17 
for mechanical fans, with motors, drives 
and complete accessories, for heating and 
ventilating systems for power units Nos. 
3 and 4, Wheeler power plant. 


Kosciusko, Mrss.—City Council re- 
ceives bids until April 12 for equipment 
for extensions and improvements in mu- 
nicipal electric power plant and water- 
works station. 


Weepinc Water, Nes.—Nebraska Power 
Co., Omaha, plans extensions in transmis- 
sion lines in Cass County, vicinity of 
Weeping Water, totaling close to 36 miles. 
Proposed to carry out work this spring. 
Application has been made for permission. 


BurraLo, N. Y.—Bethlehem Steel Co., 
South Bethlehem, Pa., plans installation of 
heavy-duty motors and controls, switchgear, 
regulators, conveyors, electric hoists, elec- 
tric cranes and other equipment for expan- 
sion and modernization program to be 
carried out at branch mill on Hamburg 
Turnpike, Lackawanna, Buffalo. Work will 
include group of five new buildings, each 
about 800 ft. long, totaling over 400,000 
sq.ft. of floor space for bar mill units. 
Cost over $7,000,000. Work is scheduled 
for completion by close of this year. 


PxHrLapeLpHiaA, Pa.—Public Works Offi- 
cer, Building No. 1, Navy Yard, Philadel- 
phia, receives bids until April 24 (post- 
poned from April 3) for installation of 
substation, transformers, switchgear, power 
panels, duct lines and accessories for ex- 
terior and interior service at local Naval 
Aircraft Factory (Specifications 9648). 


LoutsviLLE, Ky.—Louisville Gas & Elec- 
tric Co. will begin work in about 90 days 
on proposed expansion and improvements 
in local Canal Station, to include new 
25,000-kw. turbine-generator unit and ac- 
cessories, high-pressure boilers and aux- 
iliary equipment; also, extensions in 
switchyard structure and installation of 
equipment. Entire project will represent 
investment of close to $2,200,000. Public 
Utility Engineering & Service Corp., 231 
South LaSalle Street, Chicago, Ill., is 


consulting engineer. 


McPuerson, Kan.—City Council will 
receive bids until April 17 for power pip- 
ing installation fer addition to municipal 
power plant, on which work will begin 
soon. Entire project will cost approxi- 


























POWER 
MAP 


A time-saving service for 





busy individuals and 
organizations 





Two years painstaking investi- 
gation makes available a map 
showing electric generating and 
transmitting facilities in the 
Western States, complete to 
January |, 1940. Not since 1923 
has such a service been offered. 
The map makes it possible to see 
the new electrical set-up in the 
Far West spread out before you 
—at a glance. 


THE MAP SHOWS: 


Type, capacity of plants 
Voltage, capacity of lines 
Type, size of conductors 
Receiving station capacities 
Interconnection capacities 











52x66 in. — 1 in. = 22 mi. 
Prepared by Frank I. Towle Jr. 





THE MAP COVERS: 


Arizona Nevada 
California Oregon 
Idaho Utah 
Montana Washington 


and parts of British Columbia and 
Wyoming, and enlargements o 
sub-transmission facilities in nine 
city areas. 

ES 


Those who need facts quickly— 
all those concerned with plan- 
ning, building, regulating, sell- 
ing to or studying electric sys- 
tems in the Pacific area will find 
this map invaluable. 


Write for details 


McGraw-Hill Co. of Calif. 
68 Post St., San Francisco 
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mately $160,000. Burns & McDonnell Engi- 
neering Co., 107 West Linwood Boulevard, 
Kansas City, Mo., is consulting engineer 
(Contract No. 10). 


Wrkes-Barre, Pa.—Pennsylvania Power 
& Light Co., Allentown, Pa., plans modern- 
jzation and extensions in _street-lighti 
system at Wilkes-Barre, including sever: 
new circuits, improved type lighting units, 
etc. Cost reported over $175,000. Proposed 
to begin work soon. 


Wasuincton, D. C.—Civil Aeronautics 
Authority, Washington, receives bids until 
April 12 for 300,000 to 800,000 lineal feet 
of three-conductor parkway type cable; 
and for 75,000 to 150,000 lineal feet of 
two-conductor, similar cable (Circular 
376). 


Miptanp, Micu.—Dow Chemical Co. 
plans installation of motors and controls, 
duct lines, switchgear, conveyors, electric 
hoists and other equipment in new one- 
story addition, 100 x 300 ft., to be equipped 
as a rolling mill for production of Dow- 
metal sheets, increasing present capacity 
about 50 per cent. Cost estimated about 


$500,000. COME ON—BE A METALLURGIST! 





H RIvER, . — Admini , . . ee ' 
Bonneville ee Oe fe @ When you talk to a Page engineer you'll exclusive winged channel posts. You'll also 
rior, 811 N.E. Oregon Street, Portland, will learn much about fence metals: heavily learn about superior fence erection, for he 
- = er ™ — substation at galvanized copper-bearing steel, Armco is one of 97 factory-trained, responsible 
eee ee ingot iron, Alcoa aluminum, Allegheny local distributors. Write PAGE FENCE ASSO- 

. stainless steel. Only Page makes fence of CIATION, Bridgeport, Conn., Atlanta, Chicago, 

ELIzABETHTON, TENN.—American Bam- 4 
berg Corp., 261 Fifth Avenue, New York, all these reputable metals. He will consult New York, Pittsburgh or San Francisco for 
N. Y., plans installation of motors and with you as to the one best suited to your Page Fence Book and name of nearest 
controls, switchgear, power panels, regula- needs. And he will tell you about Page’s qualified member of the association. 
tors, conveyors and other equipment in 
connection with expansion and improve- A PRODUCT OF PAGE STEEL & WIRE DIVISION—AMERICAN CHAIN & CABLE COMPANY, INC. 
ments in synthetic yarn mill at Elizabeth- 
ton. Work is scheduled to begin at early -#tmenvtcas Hirt Wire Fence — Stance /8§§3 


date. Cost estimated close to $650,000. Fi- 
nancing is being arranged. 


Kansas Crvy, Kan-—Board of Public | SA2UUIDIVINNNIINUU000000000000000000000000000000000000000000000000000000000000000000000001000001KEE 


es cepndea in iis ate oe LOOK AT THE DATE 
AT THE BOTTOM OF THIS PAGE 


switching station at Oakland and Eleventh 
It this issue is more than two weeks old by the time it reaches 


Streets, to double present capacity for 
transmission and distribution systems in 

your desk, you're not getting as much benefit from it as you would 
otherwise. 





downtown district. Cost estimated about 
$60,000. Ralph J. Duvall is engineer. 


Puoentx, Ariz—Bureau of Reclamation, 
Denver, Colo., receives bids until April 22 
for four 60-cycle, three-winding, single- 
phase, oil-immersed, self-cooled, outdoor- 
type transformers, each 30,000-kva. rat- 
ing, for installation in terminal substation 
at Phoenix; for four water-cooled trans- 
formers, each 10,000-kva. rating; and for 
six 60-cycle, two-winding, single-phase, oil- 
immersed, water-cooled, outdoor-type trans- 
formers, each 10,000-kva. rating, for instal- 
lation in Parker power plant, Parker Dam 
project, California-Arizona. All equipment 
will be installed by government (Specifica- 
tions 906). : 


Brockport, N. Y.—Niagara, Lockport & 
Ontario Power Co., Buffalo, N. Y., is con- 


Electrical World's editorial machinery is geared to bring you 
the latest industry developments and technical improvements as 
soon as they happen. These events are important to you imme- 
diately — not weeks later. 


Don't postpone that matter of a personal subscription to 


‘World’ any longer. The coupon is your guarantee that from now 
on you'll receive your copy promptly. 


(HUNUNNQQQUUUVUONENEQQQUO088840900000NEEEEEEUUOOOOOOOOGUUUOOOOOOOUULE 


sidering extensions in transmission line in e SRRESSSASSSSSSSSSSSSSSS SASS SSSSSSSSSSSSESSSSSSS CESSES SESSSESESESEEHSSSeseEsES 
Vicinity of Brockport. Proposed to carry * * 

Gi work a: Gantag. Adiiitiene will bo canta Electrical World * 330 West 42nd Street * New York 
in power substation facilities in same The practical Send me the next 52 issues of Electrical World. Begin service 


district. 


PLattspurcu, N, Y.—City Council, Wal- 
ter Arbenger, city clerk, receives bids un- 
til April 17 for installation of a municipal 
electrical distribution system (Contract 
Yo. 6). Also, at same time, for construc- . : 
tion of power house (Contract No. 2), in your job. 
and for electrical work in station (Con- 
tract No. 3). Burns & McDonnell Engi- # 
neering Company, 107 West Linwood 


Boulevard, Ka: City, Mo., i Iti S11 
enginccr | SmMUUNNINUUNINUUNINUNNUIU 
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Electrical World 
announces 


“605-Million 





Dinner-Pail-Dollars 


as the title and theme of its 
Annual Edison Electric Institute Convention Issue + June 1, 1940 
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EVERY ONE AGREES that adequate spending by private enterprise is 


the key to re-employment and to any sustained recovery. 


The electric utilities are making a notable contribution to the solution of 


this vexing problem by the expenditure in 1940 of more than six hun- 


dred million dollars for system expansion. 


This is BIG MONEY. It is, furthermore, the greatest construction budget for 
any year since 1930. The utility industry is going ahead! 


Dollars alone tell only part of the story. It seems desirable to express a 
budget more dramatically—-HOW the dollars are being spent .. . WHAT 
they mean in terms of jobs...WHAT the utility outlay is doing for our 


national economy. 
4 


This is the subject the editors of Electrical World have selected for the 
annual E.E.I. Convention Issue. It is their hope and purpose to interpret, 


in text and picture, the full significance of 


“*605-Million Dinner-Pail Dollars” 


ALERT ADVERTISERS... 


will recognize readily a close relationship between the editorial theme of 
this issue and their own selling message for the industry. We ask you to mark 


the date. More detailed information will be available shortly. 


Issue date June 1, 1940 Closing date May 20, 1940 





=> 
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NATIONAL 
“GORILLA GRIPS” 
9 Fox Flexibility ae 


Gorilla Grip Pressure Connectors have been 
designed for flexibility (one nut will fit many 
types of bodies) without sacrificing precision. 
It takes just a few seconds to select 
the type of bodies required and as- 
sembled with nut which is clearly 
marked with conductor size and easily 
identified. 

This set is for the large jobs with a 
strong leather handle for carrying. 
It contains Lug Bodies, Straight Con- 
nector Bodies, Parallel and 90° 
Cable Tap, plus Terminal Units and 
Reducing Sleeves for conductor sizes 
500 MCM to 2 Stranded inclusive. 






Gorilla Grip Set 500 MCM to 2 Stranded. 







125 Combinations are obtainable in this 
set. No special tools required. 








FPRUCOCTS COURPURATION 
Pittsburgh, Pennsylvania 


TO STOP wasted kilowatts and wasteful shutdowns switch to a “‘dif- 

ferent" fuse—a powder-packed fuse—and remedy those bad clips. 

TRICO Powder-Packed FUSES 

The renewal element is different—it's self-con- 

tained, powder-packed, positively tamper-proof, 

and non-interchangeable with ordinary ‘‘bare- 

links”. The powder packing reinforces the 

fusible link—it cannot sag, stretch, or weaken. ' 

Time lag—plenty—but safe and dependable. E WRITE 
KLIPLOK CLAMPS TRICO FUSE 

Lock fuses and clips together. Eliminate burnt : MFG. CO 

fuses and clips—unnecessary shutdowns and fr S . 

wasted current caused by over-heating. There’sa (games MILWAUKEE, WIS. 

size for every clip. USE KLIPLOKS EVERY. MM” In Conade—iRVING SMITH 

WHERE! “ LIMITED, Montreal 
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Recent Rate Changes 


CLEVELAND E.ectric ILLUMINATING Co. 
offered an electric rate reduction amount- 
ing to $1,378,000 annually at a recent 
meeting between company and city off- 
cials seeking a settlement of the city’s 
current rate dispute with the company. 
The city’s portion of the $1,378,000 sys- 
tem-wide reduction offered by the com- 
pany would amount to $778,500, but would 
fall short of the amount called for in the 
present electric rate ordinance. The volun- 
tary reduction offered by the company 
will be considered by various city depart- 
ments and then presented to the city coun- 
cil for consideration, according to a state- 
ment issued by Mayor Harold H. Burton. 
While the city had passed a new electric 
rate ordinance calling for a reduction in 
rates amounting to $1,385,000 annually for 
Cleveland customers alone, the voluntary 
reduction offered by the company is ap- 
plicable to all customers throughout the 
territory served by the company. The re- 
duction offered by the utility, if accepted 
by the city, will avoid expense and time 
incurred by carrying the controversy 
through the state public utility commis- 
sion and the courts and is in accordance 
with other voluntary reductions made by 
the company in the past twenty years, 
during which time the company has not 
been to the courts with an electric rate 
case. 


Concorp Etectric Co. has been ordered 
by the Public Service Commission of New 
Hampshire to reduce its rates by about 
$30,000 below the previous annual level, 
effective April 1, 1940, and providing for 
an automatic adjustment plan agreed upon 
between the commission and the utility 
over a 5-year period. Of the $29,946 total 
reduction about $23,585 will be made in 
the domestic rate, and $6,361 in the com- 
mercial rate. The company will pay and 
amortize through 1944 inclusive $9,832 
total costs incurred by the board outside 
its own organization in the rate investiga- 
tion now terminated, as well as $42,301 of 
its own extra costs outside its own organ- 
ization from 1939 to 1944 inclusive. If 
the adjusted net electric operating income 
(based on 1939 operating conditions) for 
any calendar year from 1940 through 1944 
inclusive exceeds $125,000, the company 
agrees to make further rate reductions 
according to a definite procedure, with a 
corresponding adjusted increase in rates 
in case the net electric operating income 
falls below $115,000. The commission and 
the company have agreed upon various 
other procedures including methods of 
allowing for variations in the cost of 
energy purchased by the Concord com- 
pany; the effect of the re-development of 
its hydro at Sewall’s Falls should this be 
done; approved changes in the method of 
computing depreciation; variations in the 
flow of the Merrimac River; and changes 
in taxation. During the inquiry last year 
the company reduced its rates by $32,000 
per annum. No rate base or rate of return 
is either expressed or implied in the 
finding. 


Attantic City Evectrric Co. has made 
rate reductions amounting to $326,500 a 
year, effective April 1, according to an an- 
nouncement made by Harry Bacharach, 
president of the New Jersey Public Utility 
Commission. Mr, Bacharach said the reduc- 
tions would affect about 80,000 domestic 
consumers, ‘their decreases totaling $204,- 
000. He added that commercial and power 
customers would benefit from the remain- 
ing reductions. 


BurraLco Nracara Exectric Corp.’s re 
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vised electric rate schedule has been sus- 
pended by the New York Public Service 
Commission. They were to be effective in 
the Buffalo, Tonawanda and Niagara Falls 
districts. The commission also instituted 
an investigation into the propriety of the 
proposed rates. The proposed revisions in- 
volve contemplated changes in the second- 
ary and primary all-purpose rates of the 
company. The changes would effect a 
total decrease in revenues of $102,377. 


New York Srate Evectric & Gas Corp. 
has filed a general reduction in electric 
rates with the state Public Service Com- 
mission which is estimated to save con- 
sumers in the area affected approximately 
$85,300 annually. The reduction in the} 
residential rate will save domestic users 
a total of $73,600 a year and the decrease 
in the general rate will save commercial 
customers $11,000 annually. There is also 
a reduction made in the rate for small 
power customers which will save consumers 
on this rate about $700 a year. The com- 
mission permitted the reduced rates to 
become effective April 1 in Bedford, Bed- 
ford Hills, Cross River, Katonah, South 
Salem, Brewster, Pawling and surrounding 
towns in Westchester, Putnam and Dutch- 
ess Counties. A general reduction in gas 
and electric rates applicable in Platts- 
burg, Champlain, Keeseville, Mooers, Eliz- 
abethtown, Chateaugay, Dannemora and 
surrounding towns in Clinton, Essex and 
Franklin Counties has been filed by the 
corporation. It is estimated that the reduc- 
tions in electric rates will save consumers 
$59,400 a year and that the reduction in 
gas rates in Plattsburg will save customers 
in that city $9,550 a year. Of the $59,400 
reduction in electric rates, $32,100 will be 
saved by residential consumers, $22,700 
will be saved by general commercial users 
and $4,600 annually by power customers. 


NracaRA Farts Power Co’s proposed 
amendments in rate schedules providing for 
the sale of supplementary or reserve elec- 
tric power have been disapproved by the 
New York Public Service Commission and 
the company has been directed to cancel 
the changes which were prevented from 
becoming effective March 1 by the com- 
mission’s action in suspending them. The 
principal change which the filing proposed 
was the lengthening of the term of con- 
tract for reserve power from one year to 
three years when the aggregate amount of 
reserve power exceeded 3,000 kw. 

Eastern SHore Pustic Service Co. has 
made a reduction in electric rates, which 
it is estimated will save domestic and 
commercial customers approximately $29,- 


000 a year. The new rates became effective 
April 1. 




















This EC&M Weld Timer 
eliminates the guess work of 
manual timing—it times the 
weld automatically. 


Because of accurate timing, 
it gives perfect welds—mean- 
ing fewer welds for desired 
strength. By safely permitting 
higher welding current, it 
saves welding time. 


Now—every weld a rfect 
weld with the EC&M Weld 
Timer. Ask for Bulletin 1201. 








As companions for these Timers, EC&éM 
manufactures a complete line of Heavy- 
duty, Fast-operating Welder Contactors to 
handle the main welding current. 


They are mechanically sturdy for the 
exacting requirements of welding service, 
being carefully designed with materials 
best suited for this work. For example, the 
No. 3 and No. 4 sizes have stainless steel 
shafts with bushings of Nitralloy steel. 


For low up-keep cost welder contactors— 
specify EC&M Bulletin 1210 Contactors. 


HEAVY DUTY MOTOR CONTROL THE ELECTRIC CONTROLLER & MFG. CO. 
FOR CRANES, MILL DRIVES AND 2708 E. 79th Street Cleveland, Ohio 
MACHINERYOBRAKES LIMIT 

STOPS CLIFTING MAGHETS AND 
AUTOMATIC WELD TIMERS. 


New Air Unit Contracts 
Doubled in Chicago 


Twice the number of central-plant 
air-conditioning systems were sold in 
Chicago in February as in February, 
1939, Commonwealth Edison Co. has 
announced. Contracts were made for 
20 installations, with an aggregate ca- 
pacity of 1,618 hp. This compares 
with ten plants totaling only 99 hp. 
reported in February, 1939. 

In addition to the central-plant in- 
stallations, Chicago dealers sold thir- 
teen electric room coolers in February, 
as against three in February, 1939. 
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(In Rounds, Flats and Squares ) 


(In Rounds, Flats and Squares ) 


>ROME-60> 


That New, Tough, 60% Jacketed, Heavy Duty Portable Cable 


ROME CABLE 


CORPORATION 
ROME, N.Y. 
SALES OFFICES: 


on Television 


New fact-packed book covers whole field of 
television design, operation, and maintenance. 
Just published, It is the 1940 manual of all 
up-to-the-minute data. Enables the technical 
man to make the transition from familiarity 
with radio engineering to familiarity with tele- 
vision engineering. 








Principles of 


TELEVISION 
ENGINEERING 


By DONALD G. FINK 
Managing Editor, Electronics 









HIS book conveniently gives the radio engineer and 

radio amateur all basic principles on which television 
rests, and illustrates the application of these principles in 
the standards of transmission and in practical equipment 
now being used. 

It covers all functions of television equipment and pro- 
vides the data on which design and operation of equipment 
depends. Traces the television process from the studio 
camera to the receiver screen. 


= 
§ McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 


® remittance. 
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URC Weatherproof Wire 
Cotton, Paper and Asbestos Magnet Wire 


New York Chicago Cleveland Pittsburgh 
Boston Richmond Philadelphia Los Angeles 














qeeessccscscecesses: EX AMINE IT 10 DAYS—MAIL THE COUPON sesssscescsssceces 


= Send me Fink—Principles of Television Engineering for 10 days’ examination on approval. In 10 days T will 
send ecg plus few cents postage, or return book postpaid. (We pay postage on orders accompanied by 
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(Books sent on approva] in U. S. and Canada only.) 


Heuccccescssceccncscececcencsnseesseueseunsccencesseccncssseccessccesecescesessessesccsscsoccssccesccnucecceed 


Hot Rolled Copper Rods ¢ Bare and Tinned Strand 
Bare and Tinned Copper Wire 


Rubber Insulated Wires and Cords 
Lead Covered Cables ¢ Multiconductor Power Cables 
Network, Service Entrance, Control Cables 


Detror 





Complete Engineering Data — Just Out! 


541 pages, 6 x 9, 
313 illustrations, 
$5.00 





LOOK AT THESE 
CHAPTER HEADINGS 


Television Methods and 
Equipment 


Image Analysis 


Fundamentals of Televi- 
sion Camera Action 


Formation, Deflection, 
and chronization of 
Scanning Beams 


The Video Signal 
Video Amplification 


Carrier Transmission of 
Video Signals 


Image Reproduction 
Television Broadcast 
Practice 



















Television Receiver Prac- 
tice 


Appendix: Transmission 
Standards, Recom- 
mended Practices, Defi- 


turers Association. 
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Municipal Plants 


Minneota, Minn.—Voters have decided 
upon the establishment of a municipal 
power plant. The vote was 384 to 59. 


Hort Sprincs, N. M.—The town has filed 
with the district court an application for 
a certificate of necessity and convenience 
for development of a municipal power sys- 
tem, which would compete with the system 
of the New Mexico Public Service Co. 
Fred Nicholas of Albuquerque, attorney 
assisting City Attorney 0. E. Overson, 
filed the petition, which contended a mu- 
nicipal system would lower electric rates. 
The petition also contended the present 
utility’s plant was inadequate to meet 
demands. The city has applied for power 
from the Elephant Butte hydro-electric 
project when it is completed. The town 
authorized issuance of revenue bonds up 
to $200,000 to finance the proposed mu- 
nicipal plant and distribution system after 
the utility company declined to accept the 
offer of $87,000 for its existing plant. 


Mipptetown, On1o—First District Court 
of Appeals at Cincinnati has ruled that 
voters at Middletown must approve a 
referendum if the city is to issue $1,800,000 
in mortgage revenue bonds for a proposed 
municipal power plant. The court modified 
a perpetual injunction granted last August 
by the Butler County Common Pleas Court 
against the bond issue, declaring the 
restrainer in force only until a referendum 
is held. The court held that the bond 
ordinance “is properly enjoinable until 
such time, if ever, that such ordinance 
is approved according to law after refer- 
endum duly and legally instituted.” 


York, Nes.—City Council recently au- 
thorized City Attorney Calvin Webster to 
appeal the city’s power case to the United 
States Supreme Court. The U. S. Circuit 
Court of Appeals at St. Louis, Mo., in 
February upheld the federal court at 
Lincoln in its finding that the Iowa- 
Nebraska Light & Power Co. has a per- 
petual franchise in York. The city au- 
thorized a $475,000 bond issue two years 
ago for construction of a municipal elec- 
tric power plant or distribution system. 

he power company sued for an injunc- 
tion restraining issuance of the bonds. 
The city then started ouster proceedings 
against the company, on the grounds its 
franchise had expired three years pre- 
viously and that the company was oper- 
ating by sufferance. Federal Judge Munger 
ruled the franchise was perpetual, which 
the Circuit Court upheld. 


Permit for Mining Company 


Federal Power Commission has au- 
thorized issuance of a license to the 
Swanson Mining Corp. for a period of 
50 years for the operation and mainte- 
nance of a constructed hydro-electric 
project located on Maddon Creek, 4 
tributary of South Fork Trinity River, 
in Humboldt County, California, affect- 
ing lands of the United States within 
the Trinity National Forest. The pro)- 
ect is listed as having an installed 
capacity of 1,920 hp. The application 
was reported favorably by the acting 
Secretary of the Interior and the acting 
Chief of Forest Service. 
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Engineers Comment on 


Steam Station Cost Survey 
[Continued from page 68) 


do not differentiate between them except 
as to capacities, which are in eight dif- 
ferent classes. Superposed, single-pressure 
and two-pressure condensing stations are 
all treated alike. I believe it would have 
been better to have made these distinc- 
tions also. Three stations furnishing indus- 
trial steam are analyzed. Costs pertaining 
to this type are always open to question 
and difficult to analyze. Allocations both 
of investment and operating costs between 
electric generation and sale of steam are 
different in practically every case. The 
data for No. 44 show this, for produc- 
tion costs are given as 6.76 mills and 
fixed charges as 15.8 mills. Even after ad- 
justment to 90 per cent utilization and 
50 per cent plant factors they are ex- 
tremely high and seem to indicate an 
arbitrary allocation of costs between steam 
and electricity. 

The wide differences in investment costs 
per kilowatt would seem to bear out the 
remarks I have made previously. One 
cannot even then reconcile, from the 
data presented, the difference of almost 
$100 per kilowatt between station No. 
30 ($87.04) and No. 36 (179.20). Both 
burn pulverized coal and each has an 
auxiliary fuel, gas in No. 30 and oil in 
No. 36. The pressure in the former is 
400-825 lb. and in the latter 418 lb. Both 
are in the 60,000-75,000 lb. capacity class. 
One wonders if they are really com- 
parable. 


Superposition Investment 


I have wondered also what the invest- 
ment costs per kilowatt of the stations 
that have superposed capacity represent. 
Are they the costs of the superposition 
only or do they include the whole sta- 
tion, less possibly the boiler and other 
capacity that may have been removed? 
If the former, they would not be repre- 
sentative as the boiler capacity would be 
good for a large amount of electric gen- 
eration in the low-pressure section of the 
plant. In this connection, I might state that 
production costs being, I assume, for the 
year 1938, would not be truly representa- 
tive of the capabilities of the superposed 
installations. You will remember the tur- 
bine difficulties at Springdale, West End 
and other stations that rendered the units 
unavailable for the greater portion of the 
year. Operations during this period include 
a great amount of energy generated at the 
lower pressure and without the benefits of 
superposition. 

Data such as are given in the tables 
are valuable if care is taken that they 
are on comparable bases, that a figure 
for one station represents the same thing 
as the same figures for the others. I believe 
that such data carefully prepared and 
checked have considerable value, but even 
then one must be sufficiently conversant 
with the art to draw correct conclusions. 

Frank S,. CLarK, 

Consulting Engineer, 

Stone & Webster Engineering Corp., 
Boston, Mass. 
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‘High Pressure Contacts’’ Among New 
Features of Memco Rural Switches 


H®: A LINE of rural switches which stays within the 
low cost limits of rural installations yet has many of the 
advantages of the heavier duty type. 


For instance, the group operated switches which have self 
aligning “high pressure contacts”. Or the hook operated 
switches with multipoint “high pressure contacts”, positive 
latches; and large pulling eyes to facilitate stick operation. 
For adjustable crossarm mounting, all switches are assembled 
on pressed channel bases with a combination of holes and 
slots in the flanges. As illustrated, group switches may use 
either square steel or wood crossarm for an interphase shaft. 
MEMCO rural switches are available 
in voltage ratings from 7500 to 
34500. They are rated at 200 am- 
peres for switches listed with 
N.E.M.A. standard insulators or at 
200 or 400 amperes for switches listed 
with sub-standard insulators. A let- 
ter to your MEMCO representative 
or directly to us will give you price 
and other information concerning 
these improved rural switches. 


Before specifying for your next 
rural installation write for Bulletin 
397 which has helpful dimensional 
and technical data on these low cost 
switches. 
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The SHOVEL that is 
Solid Steel 
in the Solar Plexus 


The one Spot where 
can’t take it is + geet 
plexus—the one spot where 
a shovel Of spoon must take 
it is the shank and where the 
blade joins it. The blade 
shank and ferrule of Sturd-E 
Solid Shank Shovels ar 
forged in one piece from a 
solid bar of steel—no welds 
seams or pieced together 
joints. This is the strongest 
Construction known to shoy- 
el makers. To add yet more 
utility, the heavy 13-gauge 
blade is heat treated. Specify 
Sturd-E Shovels for longer 
Service life, greater value. 
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inch handle sock. 


Sauge blade, x 
Stade hickory 9 


ed and waxed ; 
>in 
12h OM 6 to 


oe 


JOSLYN MFG. & SUPPLY COMPANY 
Executive Offices 

20 North Wacker Drive °* Chicago, Illinois 

Branches and Warehouses with Complete Stocks in 

Principal Cities of the United States 
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LETTERS 
TO THE EDITOR 


THE ONE-STEP METHOD 





The Good and the Bad 


To the Editor of EvectricaL WorRLD: 


I was much interested in your edi- 
torial of February 24 entitled “A Pub- 
lic Policy Might Isolate Trouble.” It 
is the last paragraph particularly that 
I refer to, and wish you could get your 
proposal impressed thoroughly upon 
the electric utility industry, as well as 
upon others. 

Some years back, when I urged upon 
certain of my friends who were high 
in public utility management and thor- 
oughly right-minded that they ought to 
denounce certain practices in vogue 
with a few public utility companies, 
without naming names, the answer was 
that the public utility industry was not 
a social club and therefore it was not 
possible to blackball inappropriate 
members. I am sure that this attitude 
has done needless harm to the status 
of the electric utilities as they stand 
before the public mind, because the 
public has had no satisfactory measure 
by which to distinguish between the 
correct-minded managements and the 

crooked-minded ones. 

Therefore I hope you will press your 
point. 





wey as ANALYSIS 


SAVE 1/4 
IN PREPARING 


e Customer Usage Data 
e Rate Changes 
e Load Fluctuation Data 


SAVES TIME 


@ Continued rate changes— 
checking load-building activi- 
ties—need for current cus- 































DucaLp C. Jackson, 


Cambridge, Massachusetts. tomer usage Deiat wee 
. reasons why many companies 
TV A's Side of are using R & S ONE-STEP 


SERVICE for analyzing in- 
formation required in pro- 
ductive rate making. Monthly 
or annual bill frequency 
tables are now produced in a 
few days instead of weeks 
and months. 


GAO Controversy 


To the Editor of EvectricaL WorLb: 


In your issue of January 27 Carter 

Field makes a number of curious re- 
marks about the accounting policies of 
the Tennessee Valley Authority that 
invite comment. Mr. Field stated: 
. . . the General Accounting Office audits 
the books of every other federal spending 
agency (except TVA)... . None of these 
New Deal agencies seems to have any 
objection to GAO auditing. 

But for reasons sufficient unto itself, 
and apparently satisfactory to every friend 
of TVA on Capitol Hill, the Tennessee 
Valley Authority is bitterly against the 
GAO having any part in its auditing. 


Mr. Field says that TVA’s critics 
make no charge of corruption, but “if 
TVA were compelled to keep its books 
in an orthodox manner there might be 
some repercussions.” 

It should first be made clear that 
the General Accounting Office does not 
audit the books of “all other” federal 
agencies, despite Mr. Field’s assertion. 
The fact is that other government cor- 
porations have steadily refused to ren- 





Write for your copy 
of “The One-Step 
Method of Bill An- 
al; Sk: oe 
taining a question- 
naire to guide you 
in describing your 
particular needs. 





RECORDING & STATISTICAL 
CORPORATION 
Utilities Division 

102 MAIDEN LANE, N. Y. 
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der accounts to that office. The General 
Accounting Office has not been per- 
mitted to exercise control over expendi- 
tures of the Inland Waterways Corpo- 
ration, the Panama Railroad Company, 
the Home Owners’ Loan Corporation, 
the Federal Savings & Loan Insurance 
Corporation, the Federal Deposit In- 
surance Corporation or the War Finance 
Corporation. The Reconstruction Fi- 
nance Corporation was specifically ex- 
empted from General Accounting Office 
control by the terms of the act by 
which it was created. The expenditures 
of the board of governors of the Fed- 
eral Reserve System, the President (for 
his executive offices, and for traveling 
and entertainment), the Supreme 
Court, and Congressional committees, 
are likewise immune from examinations 
by the General Accounting Office. 

Under the TVA Act the Comptroller- 
General is directed to make annual 
audits. Congress seemed to imply that 
field audits were to take the place of 
long-distance audits applicable to other 
establishments, but Comptroller-Gen- 
eral McCarl insisted that this direction 
supplemented rather than superseded 
the customary examination of contracts 
and vouchers transmitted to Washing- 
ton. Finally last year Comptroller-Gen- 
eral Brown decided that the TVA Act 
called for a field audit rather than a 
Washington-office examination, and his 
audit for the fiscal year 1939 was for 
the most part a detailed examination 
at Knoxville and at other points in the 
Tennessee Valley where the authority’s 
accounts are maintained. 

The points of issue between the TVA 
and the GAO are far different from 
what Mr. Field imagines them to be. 
First, every transaction of the author- 
ity from June 16, 1933 (the date the 
TVA was established), to June 30, 
1939, as far as I can determine, has 
been examined by the GAO. There has 
been no opposition to this examination 
whatever, although the place of the 
examination has been questioned. Be- 
fore 1939, as I have already indicated, 
it was necessary to prepare “duplicate 
originals” of all contracts and vouchers 
and send them to Washington. This was 
a wasteful procedure, for it involved 
costly thousands of queries and an- 
swers by correspondence which could 
have been avoided completely by com- 
petent auditors working in the field. All 
Mr. Field needs to do in order to under- 
stand TVA’s position on this point is 
to ask any certified public accountant 
of his acquaintance whether he (the 
accountant) could make a satisfactory 
audit of a business enterprise whose 
books of account are 500 miles away. 
The accountant would undoubtedly re- 
ply that he would have to see the 
books and underlying documents and 
Teview accounting methods and the 
system of internal controls with the 
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800,000 Guy Hook Installations — Why? 


Why have Electric Light and Power Companies, constituting over half the operat- 
ing capacity of the U.S. and Canada, placed this M.I.F. line of Through-bolt Guy 
Hooks on their approved lists? The result has 
been 800,000 installations in a little over four 
years, and this is why—or so we are told: 


1. Simplification of Guying Specifications results from 
the use of M.LF. Through-bolt Guy Hooks as they are used 
with stock through-bolts and lags. 


2. Economical construction results as the M.I.F. Guy Hook 
is cheaper than other acceptable through-bolt guying devices 
developing equal performance under test. Accessory Curved 
Ribbed Washers, Eye Nuts, Bolt Eyes, and High-strength 
Thimbleless Eye Anchor Rods are all competitively priced, or 
better. The durability of these galvanized malleable castings 
is beyond question. 


3. Safe construction results from using M.I.F. Guy Hooks. 
As the guy loop is made up on the ground and then carried up 
the pole and placed over the Guy Hook retaining ear, protec- 
tion from contacting live wires is more readily assured. There 
are no records of failures in service. 





Send for Sam- 
ples and De- 
scriptive Liter- 
ature. 


4. Proper through-bolt guying leads to no regrets. At least 
95% of all sales of 100 or more M.I.F. Guy Hooks have led 
to consistent repeat orders. To Transmission and Distribution 
Engineers, not now using these M.I.F. Guy Hooks and Acces- 
sory Through-bolt Guying Devices, we extend an invitation 
to write for samples without obligation. 


Mise. M.I.F. Pole Hardware Specialties: — Williams Pole Mounts — Pole Stubbing Clamps — 
Aerial Cable Messenger Clamps and Insulated Hangers — Malleable Secondary Racks and Clevises — 
Tubular Pole Fittings — Transtormer oe Plates for Through-Bolt Mounting — Malleable Crossarm 
Gains — Screw Anchors — Sidewalk Guy Fixtures and Alley Arm Braces—Crossarm Braces — Guy 
Strand Payout Reels — Through-bolts, etc. 


MALLEABLE IRON FITTINGS COMPANY 


<P New York Sales Office: Thirty Church Street <P 


Canadian Mig. Distributer: 
LINE & CABLE ACCESSORIES, Ltd., Terente 
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Send for Catalog E.W. 
covering full line. 


Western Block Co. 
Lockport, N. Y. 


NEW YORK CITY 
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PORCELAIN WORKS 


TRENTON, NEW JERSEY 


B-L RECTIFIERS 


CHANGE AC TO DC 


WITHOUT MOVING 
PARTS, GLASS 
BULBS, LIQUIDS, OR 
SPARKING CON- 
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A monthly meeting place for 
news and views about High 
Temperature Electric Heat 


O GO ON WITH OUR STORY of 
“Globar’”’ and its remarkable charac- 
teristics. .. 


All Globar Brand Non-Metallic High 
Temperature Electric Heating Elements 
are manufactured to have a high resistance 
heating section with low resistance ends. 
This simplifies and insures a good electrical 
contact between the heating element and 
its terminals. The elements have a low 
coefficient of linear expansion (0.00000658 
per unit length per degree Centigrade or 
about one-half that of iron) so that dimen- 
sional variations with varying temperature 
are slight and readily compensated for by 
the terminal mountings. 


Because of their relatively coarse crystal- 
line structure, ‘‘Globar’’ Elements possess 
a large actual radiating area as compared 
to their apparent radiating area. High 
heat concentration is therefore readily and 
efficiently obtained. 


“‘Globar’’ Heating Elements have the high- 
est operating temperature range (up to 
2750°F .-1510°C.) of any elements manu- 
factured commercially in the United States. 
Moreover, they have no known melting 
point. This is a valuable safety factor when 
the elements are subjected to super-normal 
temperatures and accounts for the ex- 
tremely high watt density (up to 110 watts 
per square inch of radiating area) at 
which ‘‘Globar’” Elements may normally 
be operated. With this wide margin of 
temperature safety, these elements do not 
operate under strained conditions and they 
will not suffer unduly, should temporary 
failure of the control apparatus occur. 


But more next month about these unique 
heating elements. Meanwhile, don’t wait! 
Write today for complete information. 


GLOBAR DIVISION 
THE CARBORUNDUM COMPANY 


REG. U.S. PAT. OFF. 
Niagara Falls, N. Y. 
Carborundum and Globar are registered trade-marks of 
[ma indicate manufacture by The Carborundum Semmes 


No. 3 of a Series. We will be glad to send reprints 
of previous numbers if you so desire. 
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accountants and the management re- 
sponsible for them. He would add that 
an audit which confines itself to distant 
paper work without reviews of account- 
ing policies would be no audit at all, 
and he would be unwilling to certify 
to the financial statements of a corpo- 
ration none of whose officers and em- 
ployees he had ever met. 

Second, the TVA has many activities 
including its power program, the an- 
alysis of which requires comprehensive 
business experience and judgment if 
the auditor’s examination is to be at 
all significant and extensive. The per- 
sons assigned to the TVA audit by the 
Comptroller-General were woefully 
lacking in their knowledge of business 
enterprise and had had little or no 
experience in accounting. 

Far from being “bitterly against” a 
GAO audit, the TVA has consistently 
demanded it and has been denied all 
but a review of the “legality” of indi- 
vidual transactions, made by persons 
who are not accountants. Recognizing 
that efforts to secure an audit by such 
persons would be futile, even though 
their superiors should assign them to 
the task, I recommended to the author- 
ity’s board of directors that profes- 
sional accountants be employed to audit 
the authority’s accounts. This was 
done both in 1938 and 1939, and 
Messrs. Lybrand, Ross Bros. & Mont- 
gomery (whose qualifications for such 
an engagement can be confirmed to 
Mr. Field by any New York banker) 
were retained for that purpose. Their 
reports for each of the two years are 
public records, available to anyone 
for the asking. 

I am extremely interested in Mr. 
Field’s inference that TVA’s books are 
not kept “in an orthodox manner.” 
The TVA’s transactions are recorded 
and ultimately translated into finan- 
cial statements strictly in accordance 
with methods common to private busi- 
ness enterprise. Its ‘power accounts 
conform to the accounting recommenda- 
tions of the Federal Power Commission. 
I am unable to imagine how their “or- 
thodoxy” can be questioned. 


E. L. Kouer, Comptroller 


Tennessee Valley Authority, 
Knoxville, Tenn. 


Credit to the 
Customer-Originator 


To the Editor of EvectricaL Wor.p: 


I was very much interested in the 
editorial in the March 9 issue of Exec- 
TRICAL Wortp entitled “Credit to the 
Originator.” I havé been superintendent 
of a utility for nearly 38 years and 
during this time have originated several 
devices which have been manufactured 
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ACME BIAS TAPES 


HAVE PLENTY OF 


Strength & Stretch! 


They fit snugly around corners and into crev- 
ices, and have ample strength to stand the 
pull. This high quality is due to the use of 
best cotton fabric, coated with pure vegetable 
oil varnishes of special Acme formula. Acme 
Varnished Insulations come in straight and bias 
taps and in rolls, yellow or black, tacky, 
greasy, dry. Samples on request. 


THE ACME WIRE CO., NEW HAVEN, CT. 


Acme Wire 


VARNISHED 


Products 


INSULATIONS — MAGNET WIRE 
COILS — CAPACITORS 





THERMOLAIN 






for RADIANTS 


Ks 


Here’s a heat resistant porcelain 
with exceptional , de- 
veloped to withstand sudden 
thermal changes. If you’re having 
trouble with breaking, chipping 
or cracking, put it up to STAR 
THERMOLAIN. Used _exten- 
sively also for rheostats and im- 
mersion heaters. Send blueprints. 
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THE STRENGTH 
AND RUGGEDNESS 
TO ENDURE 





ALL the strength and durability prac- 
tical needs require are combined—with 


definite economy—in Crapo Galvan- 
ized Steel Strand. 


The superior tensile strength and 
ruggedness that only steel can provide 
.... the heavy, ductile, tightly-adherent 
protective zinc coatings .... the ability 
to last beyond the normal replacement 
period .... the comparatively low first 
cost of the material ....low mainten- 
ance expense.... are all significant 
factors in the selection of Crapo Gal- 
vanized Steel Strand for the more im- 
portant construction jobs. 


Crapo Galvanized Steel Strand is 
teadily available in all standard grades 
and sizes from representative jobbers. 

Crapo Galvanized Products also include 

Crapo HTC-130 and HTC-80 Steel Con- 


ductors (Solid and Stranded 3-Wire), Con- 
struction Wire, Tie Wire and Ground Wire. 


INDIANA 





STEEL & WIRE CO. 
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and sold by various concerns who make 
and distribute such products. So far 
neither I, the city nor the company 
has received any credit for them and 
we pay these various companies the 
same prices as any other customer. 

I noticed in one of your articles a 
short time ago that one of our larger 
manufacturers has paid $1,250,000 
since 1919 for suggestions which it has 
used, furnished by its employees. If 
these suggestions furnished by em- 
ployees are worth money, why are they 
not worth as much when furnished by 
their customers? Instead, they manu- 
facture and sell to the originators at a 
profit, and not even a thank you forth- 
coming. 

One oF THE Otp Timers. 


Word Perversion 


To the Editor of Etectrica Wortp: 


The virus of perverting the meanings 
of words is beginning to affect technical 
men and it is suggested that a kilowatt- 
hour be called a volt, because, as the 
advocate of the change says (ELECcTRI- 
cAL Wor.p, February 24), the utility 
customer does not understand what he 
pays for when it is measured in kilo- 
watt-hours, but he will understand it 
perfectly if it is called by another name. 
Strange delusion. 

This reminds me of an incident that 
occurred in Oklahoma several years 
ago. The chairman of the Public Service 
Commission was an expert in the raising 
of potatoes, but he did want to know 
something about the business he was 
expected to regulate, and in his search 
for information he attended a meeting 
of the electrical association in Okla- 
homa City. One of the utility men 
assumed the duty of instructor and the 
first lesson was an inspection of the 
meter exhibit. After a careful examina- 
tion of the meters the commissioner in- 
quired of his instructor, “Do you need 
all this apparatus to measure electri- 
city?” The instructor replied, “How did 
you think we measured it, with a foot 
rule?” 

If the commissioner had said yes, the 
answer would not have been as silly as 
it seems, for that is exactly, or one 
might say indirectly, how it is meas- 
ured. The watthour meter indicates the 
number of revolutions of the disk, and 
if its circumference be taken as a unit 
of length the distance a point on its cir- 
cumference travels during the month is 
a measure of the energy consumed. So 
why not say the customer pays for the 
revolutions of the disk? The customer 
would understand it no better than he 
does now, but the answer would be just 
as accurate as to call the unit of meas- 
ure a volt, which it is not. To call the 
unit of energy a volt involves the same 
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for every type of electrical con- 
nection. For any combination of 


tube, bar, cable, or wire. 


More than 6,200 items. 





Clamp Type 
Tees in all sizes. 
High copper 
alloy; machined 
contact sur- 
faces, 





















Self-Locking Tees 
that hold perma- 
nently tight. With 
and without exten- 
sion. 






Reducer Con- 
nectors for 
different sizes of cable. High copper 
with Everdur bolts, nuts, lockwashers, 
You will be interested in the many 
NEW and IMPROVED fittings in 
the Penn-Union Catalog. Write 
for it. 

Every item thoroughly tested, and 
Dependable. 

Preferred by leading Utilities and 
“Industrials.” 


Sold by leading jobbers 


PENN-UNION ELECTRIC 
CORPORATION 
ERIE, PA. 
You'll find it in the complete line 
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WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOU NTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 





BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Hngineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


CHENEY AND FOSTER 


Engineers and Consultants 


61 Broadway New York 










HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. 





New York 


DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORK Packard Building CHICAGO 










ROBERT E. FOLEY 
Erecting Engineer 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 


DESIGN « CONSTRUCTION 
VALUATIONS ¢ REPORTS « INTANGIBLES 
Philadelphia New York Chicago 

Washington Los Angeles 
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PROFESSIONAL SERVICES 





Consulting Management Designing 
Accounting Appraisals _ Testing _ 
Valuations Construction Financing 


B.Tech 


TESTS 


Electrical, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 
Materials and Supplies Private Labs. for Clients 


Electrical Testing Laboratories, New York, N. Y. 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


HOOSIER ENGINEERING 


COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 


431 So. Dearborn St., Chicago, Il. 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
a Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


30 East 42nd Street—New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Seoely. 
Flood Control. Engineering Problems rela 
Water Rights and Water Power Law. oaaiedn 


New York City, 50 Church St. 





ARTHUR L. MULLERGREN 


Public Utilities Consultant 
Management 


Fairfax Bldg. Kansas City, Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 





Consulting Engineers can give needed 
advice regarding most any problem for 
they see each separate department in its 
relation to the whole plant—and they 
sell nothing but their broad experienced 
services, 
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SANDERSON & PORTER 


ENGINEERS 
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FINANCING—REORGANIZATI 
DESIGN—-CONSTRUCTION— 

INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York 


San Francisco 


SARGENT & LUNDY 


Incorporated 
ENGINEERS 
140 South Dearborn St. 


Chicago, Ill. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, Chicago, Illinois 









STEVENS & WOOD 


Incorporated 
ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 













STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations * Appraisals 
Consulting Engineering 
BOSTON e NEW YORK « CHICAGO 
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A. Y. TAYLOR AND COMPANY 


Municipal and Industrial 
Consulting Engineers 
Reports, Appraisals, Design 
Supervision of Construction 
2 So. Central Ave. Clayton, Mo. 





THE J. G. WHITE ENGINEERING 
CORPORATION 
Engineers—Constructors 


Steam and Hydraulic Power Plants 
Transmission System—Substations 


REPORTS AND APPRAISALS 
80 Broad Street New York 


yee card here builds prestige for 
you and helps to make your name 
familiar in the field. The cost is 
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value as a business aid. 
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FIRST 
In Dependability and Safety! 
Made of Malleable Iron—proven 
on the toughest guying jobs—you 
can't go wrong by using Eversticks 
exclusively. 


THE EVERSTICK ANCHOR CO. 











Lamp Replacers 
Lamp Base 
Removers 
Cartridge Fuse 
Tongs 
Switch Hooks 





Send for Catalogue 


We have been making 
safety tools for 24 years 


THE G. C.A. 


Manufacturing Co. 
Pittsfield, Mass. 
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. . « Complete Lists Covering 
Industry's Major Markets 
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tallacy as is found in a standard text- 
book on direct currents. It reads: 

Force X distance = H L = 1.257 NI 

As force times distance is work, there- 
fore work and current are identical 
and we should measure the customer’s 
energy in amperes and not volts, or, 
reductio ad absurdum, volts equal am- 
peres. H above is not a mechanical force 
in the sense it is used in the first part 
of the expression, and the dimensions 
of current are not the same as for work, 
neither are the dimensions of electro- 
motive force the same as for work or 
current. 

C. M. JANsKY 


University of Wisconsin, Madison. 





Rural Systems Get 
$90,000 from Board 


Allotments totaling $90,000 for rural 
electrification systems in five states, 
have been announced by Harry Slat- 
tery, Administrator of Rural Electrifi- 
cation. These allotments provide for 
member service extensions on four 
systems, additional generating capac- 
ity for one co-operative and right-of- 
way clearance and poles for a “self- 
help” co-operative in Minnesota. 

Details of the allotments follow: 


Minnesota—lItasca Mantrap Co-opera- 
tive Electrical Association, Park Rapids, 
Don C. Servis, president, $25,000 partial 
allotment to permit right-of-way clearing 
and cutting of local timber for poles for 
this self-help project. Eventually this co- 
operative will need $207,000 to build 254 
miles of line, to serve 733 members in 
Hubbard, Becker, Beltrami, Polk and 
Clearwater counties. 

Mississippi—Capitol Electric Power As- 
sociation, Clinton, Earl L. Phillips, supt., 
$12,000 for member service extensions. 
The system previously has been alotted 
$227,000 to build 257 miles of line to 
serve 476 members in Warren, Hinds and 
Madison counties, and $5,000 to finance 
housewiring and plumbing installations. 

Texas—Victoria County Electric Co-op- 
erative Co., Victoria, Charles C. Fagg, 
supt., $7,000 for member service connec- 
tions. The system has been previously 
allotted $140,000 to build 166 miles of 
line to serve 467 members in Victoria, 
Jackson and Calhoun Counties, and $5,000 
to finance house wiring and plumbing 
installations. 

Vircrnta—Northern Neck Electric Co- 
operative, Warsaw, R. R. Denison, supt., 
$15,000 for member service extensions. The 
system previously has been allotted $236,- 
000 to build 206 miles of line to serve 638 
members in Lancaster, Richmond, North- 
umberland and Westmoreland counties, 
and $10,000 to finance house wiring and 
plumbing installations. 

Wasuincron—Orcas Power & Light Co., 
Eastsound, J. E. Harrison, manager, $10,000 
for member service extensions, $21,000 to 
provide for additional generating capacity. 
This system has previously been allotted 
$87,000 to build 70 miles of line to serve 
some 274 members in Orcas Island and 
San Juan counties, and $48,000 for con- 
struction of a generating plant. 
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able Hoisting, Hauling and 
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DERRICKS « CRANES 
FOR PUBLIC UTILITY TRUCKS 


Gar Wood offers the most complete and depend- 
andling Equip- 
ment for increasing productive tru hours. 


CRANES for rapid 
handling of sewer, 
gas, water pipes 
machinery an 
bulky materials. 










There is a Gar Wood 
WINCH to fit the job— 
a type for every Utility 
requirement. 
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HYDRAULIC 
REPAIR TOWERS 
for street light 
and power line 
maintenance. 


DERRICKS for 
Four sizes for 35’ to 65’ poles. 








Bulletin W140A sent on 
request. Advise character 
of work to be done. 


a 
RCD UD eS mer ae | 
Vite ee ee : — 
71926 R f a t é " 
! ! Sie aie 


aL eee 


Use WEDGE GRIP 


Connectors 
For a Better 
Job at Lower 
Cost 


Type SC-6X 


This Sherman Fer Saunt Wire 
‘“‘Wedge Grip” Solder- Sizes 
less Connector is a 

natural. Use it for 

service and other 


wire connections. It 
speeds up the work 
and makes a perma- 
nent, dependable 
splice, Made of 
pure, hard copper. 
Non-removable 
bronze screw. De- 
signed to provide 
extra wedging and 
snubbing action. 
Easier to tape. 
Write for FREE 
samples! 





Type SC-2X 


For large wire 
sizes 


4.8. Sherman MEé. co. 


Battle Creek, Mich. 
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Drafting Room Lighting 
Employs Ceiling Barriers 
[Continued from page 59] 

These paints, known by the Phila- 
delphia Electric Company as Nos. 
132 and 134 for the ceiling and walls 
respectively, can be made by any 
manufacturer who can give assurance 
that the base paint made by him has 
successfully passed the specifications 
of the Federal Bureau of Standards. 


SEARCHLIGHT SECTION 


( Classified Advertising ) 
EMPLOYMENT 


ausiness : “OPPORTUNITIES” : tzto on kesaue 


UNDISPLAYED ——-RATES—— DISPLAYED 
10 Cents A Worp. MINIMUM CHARGE $2.00 Individual Spaces with border rules for prominent 
Positions Wanted (full or part time salaried em- display of advertisements. 
seomest only), % the above rates payable in The advertising rate is $6.50 per inch for all 
Boz Numbers—Care of publication New York, Chi- a ym ge | Sn eS eee 


Discount of 10% if full payment is made in An advertising inch is measured %” vertically on 

advance for 4 consecutive insertions. one column, 3 columns—30 inches—to a page. 

Copy for new advertisements must be received by 10 A. M. Monday for the issue out 
Saturday. 


cago or San Francisco offices count as 10 words. 


In the general office section a 
similar type Silvray fixture was used 
in conjunction with an exposed “run- 
of-mine” beam-and-girder ceiling 
construction with the same ceiling 
and side wall painting used in the 
drafting room. The same general 
background of thinking applied here 
as in the case of the drafting room 


and the results are very satisfactory 
indeed. 


Canadian Output Dips 


Output of central electric stations in 
Canada during the month of January 
totaled 2,526,143,000 kw.-hr., compared 
with 2,536,242,000 kw.-hr. in Decem- 
ber and 2,386,979,000 kw.-hr. in Janu- 
ary, 1939, according to the Dominion 
Bureau of Statistics. Exports to the 
United States were 149,050,000 kw.-hr., 
against 150,138,000 kw.-hr. in the pre- 
ceding month and 166,915,000 kw.-hr. 
in January, 1939. 


Board Approves Merger 


Wisconsin Public Service Commis- 
sion has approved the merger of the 
Darlington Electric Co. with the Wis- 
consin Power & Light Co., which owns 
all outstanding stock of the Darlington 
utility. Under the merger Wisconsin 
Power & Light will build a highline 
from Mineral Point, Wis., to Darling- 
ton and discontinue one of the existing 
feeder lines. 
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City Plant Lets Contracts 


Equipment for the new $500,000 ex- 
pansion program at the municipal light 
plant at Decatur, Ind., has just been 
contracted for. Some previous contracts 
already have been let by the City Coun- 
cil. The Wicks Boiler Co., Saginaw, 
Mich., has received the contract for a 
high-pressure boiler for $88,655, plus 
$1,276 for forced and induced draft 
fans. Contract for centrifugal boiler 
feed pumps went to the Ingersoll-Rand 
Co., New York, on a net bid of $5,375. 
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POSITIONS VACANT 


ENGINEERS. Mechanical and Electrical Engi- 

neers and Draftsmen experienced in the de- 
sign and layout of process piping and equip- 
ment for chemical plants. Hourly Rate. Ad- 
dress P. O. Box 5637, Cleveland, Ohio. 
ENGINEERS. Structural and 

Draftsmen experienced in the design and 
detailing of welded structural steel for build- 
ings. Hourly rate. Address P. O. Box 5637, 
Cleveland, Ohio. 


Engineers 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 30 years’ recognized standing and 
reputation carries on preliminary negotiations 
for positions of the caliber indicated above, 
through a procedure individualized to each 
client’s personal requirements, Several weeks 
are reouired to negotiate and each individual 
must finance the moderate cost of his own 
campaign. Retaining fee protected by a refund 
provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
position protected. If your salary has been 
$2,500 or more, send only name and address 
for details. R. W. Bixby, Inc., 262 Delward 
Bldg., Buffalo, N. Y. 


EXECUTIVES AND TECHNICAL MEN. Con- 

tact employers for positions through our 
confidential and effective methods. We nego- 
tiate preliminary overtures. Established 24 
years. Inouiries invited. H. H. Harrison, 
Director, The National Business Bourse, 20 
West Jackson Blvd., Chicago. 


EXECUTIVES $2,400-$25.000. This reliable 

service, established 1927, conducts confiden- 
tial negotiations for high grade men who 
either seek a change, or the opportunity of 
considering one, under conditions assuring, if 
employed, full protection to present position. 
Send name and adress only for details. Jira 
Thayer Jennings, Dept. G—9 Center Street, 
New Haven, Conn, 


POSITIONS WANTED 


(See also “‘Selling Opportunities Wanted” ) 


UTILITY RIGHT-OF-WAY Agents—electrical 

distribution—legal and engineering knowl- 
edge. PW-746, Electrical World, 520 N. Michi- 
gan Ave., Chicago, IIl. 


BUSINESS OPPORTUNITIES 


Wanted for Manufacture 


Manufacturing Company, represented through- 
out the United States, desires additional 
Electrical fittings, Connectors or parts for 
manufacture. Must be new type for use by 
the Utilities. Patented articles preferred. BO- 
744, Electrical World, 330 W. 42nd St., New 
York, N. Y. 


SELLING 


OPPORTUNITIES 


OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


ot 


OPPORTUNITY WANTED 


Available to established manufacturer as sales 

agent or representative (and engineer, if 
desired) on high grade mechanical equipment 
or specialties for use in manufacturing plant 
production or incorporation in product manu- 
factured. Many years intimate contacts with 
Purchasing Agents and Engineers in both sales 
and engineering capacities. Operating in New 
Jersey, Delaware, eastern Pennsylvania and 
northern Maryland. SA-724, Electrical World, 
330 W. 42nd St., New York, N. Y. 


ELECTRICAL WORLD @ April 6&6. 


500-750 KVA AC Gen. 3/60/2300 225 
W-745, Electrical World, 520 N. 


WANTED 


Michig. 


Ave., Chicago, Ill. 


If your present Canadian Manu- 
facturing connection or distribu- 
tion is not satisfactory or you 
want to enter this field, we think 
it can be proven to-you that we 
can materially increase your 
volume and profits. 

‘We are a financially responsible 
Canadian Manufacturer of Elec- 
trical equipment selling to utili- 
ties and large industries with 
very complete Dominion sales 
coverage. 

Write in confidence 


RA-740, Electrical World 
330 West 42d St., New York City 


To Employers Who 
Advertise for Men: 


The letters you receive in answer to 
your advertisements are submitted by 
each of the applicants with the hope of 
securing the position offered. 


When there are many applicants it 
frequently happens that the only letters 
acknowledged are those of promising 
candidates. Others do not receive the 
slightest indication that their letters have 
even been received, much less given any 
consideration, These men often become 
discouraged, will not respond to future 
advertisements and sometimes even ques- 
tion if they are bona fide. 


We can guarantee that Hvery Adver- 
tisement Printed in the Searchlight Sec- 
tion Is Duly Authorized, Now won't 
you help keep our readers interested in 
this advertising by acknowledging every 
application received, even if you only 
return the letters of unsuccessful appli- 
eants to them marked, say, ‘‘Position 
filled, thank you.’’ If you don’t care 
to reveal your identity, mail them in 
plain envelopes. 


We suggest this in a spirit of helpful 
co-operation between employers and the 


men replying to Positions Vacant adver- 
tisements. 


—— 


Departmental Advertising Staff 
ELECTRICAL WORLD 


“Put Yourself in the Place of 
the Other Fellow” 


1940 





